nod pec). M.K CKcmaeu 

CEOPHHK 1VIAM no MATEMATHKE RJlft nOCTYIIAIOIIJHX BO BTY3LI 

(C PEUIEHHBMH). Kh. 1. AjireSpa 

KHHra HanncaHa b cooTBeTCTBnn c nporpaMMon no anreSpe jpm nocTyiiaiomux b 
B y3bi. HacToanjee H3#aHne (6-e — 1992 r.) cymecTBemio nepepaSoTaHO n flonojmeHO. 
3a#a nn oSbcnHiiciibi no npnHn,nny onuoponnociH TeM, TnnoB, mctohob pcuiciiHa n 
pa36nTbi Ha Tpn rpynnbi no ypoBHio nx cjio>khocth. Ko MHornM 3ana L iaM ^aiibi 
nonpoSiibic pemeHna. B acaayjon raaBe iipuBcnciibi cbchciimh cnpaBomioro xapaKicpa 
n npnMepbi pemeHna 3ana L i. 
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nPE^HCJIOBME 


Hacroxinee (ceabMoe) H3aaHae «C6opHaxa 3aaan no MaTeMaTmce ana 
nocTynaioinnx bo BTy3bi» BUxoaaT b asyx khhtbx (KHHra 1 — «Anre6pa», 
KHHra 2 — «r coMCTpna»). Ilpa stom coxpaHeiibi nonTa Becb mbcchb 3aaan 
nsToro h niecToro (crepeoTHnHoro) H3aaHHH, TeoperanecKHe CBeaeHHs cnpa- 
BonHoro xapascxepa h npajaepbi pememia 3aaan c o6bacHeHMeM npHMena- 
cmbix MeTOflOB. CoxpaHeHO Tasace pa3aeneHae 3aaan na Tpa rpynnu (A, E, 
B) no ax BoapaciaiomcH TpyaHOcra b rex rnaBax, rae Taxoe painenenae 
6hx;io ocyinecTBJieno a b npeabiayumx H3aaHHHX «C6opHaica». 

Xots TaKoe aeneHae HMeeT 6onee mjih MeHee ycnoBHua xapaxrep, 
aBTopu nonaraiOT, >rro yMemie peuiaTb 3aaaaH H3 rpynnu A aonacuo 
onpcnejiarb MHHHManbHo hco6xojihmm 0 ypoBeHb noaroTOBXH ynamaxca 
k BCTyiinTCJibHUM 3K3aMCHBM bo BTysu. ycneamoe pemeHHC 3anan H3 
rpynnu B onpeneiraeT 6onee BucoKoe xanecrBO ycBoemia mxonbHoa npo- 
rpaMMU. K rpynrie B oraeceHU 3anaiH noBuinenHofi TpyAHocrn. OaHaxo 
npaxTaxa petnenna Taxax 3anan riOJie3ua ana paiBHTna a yspennenaa 
cnocoSnocTH x caMocroaTciibHOMy noranecxoMy muuuichhk), ana o6orame- 
una MaTeMamaecKOH KynbTypu h moxct 6brrb ncnojib30Bana b niKone h Ha 
(JiaKyjibTaTHBHUx aaasnaxx. 

CymecTBeHHOH nepepa6oTxe noaBeprnocb pacnonoxeHae 3aaaa b xaac- 
aofi rnaBe BHyrpH pa3aenoB A, B h B. Tenepb 3aaann crpynnHpoBaHU no 
THnaM, MexoaaM pemeHHa h 3aHOBO npoHyMepoBamj. KpoMe Toro, b xanc- 
aoM H3 pa3aenoB A, B h B x HanSonee thimbhum 3aaanaM aaHu nonHue 
peniCHHa ana yxa3aHH», noMeiacHHue b xoaae xhhth. TeM caMUM «C6op- 
hhk» npno6peTaeT HOBoe xanecTBO — oh CTaHOBHTca aonojiHHTenbHUM 
x uiKOJibHUM yaeBHHKaM nocoSaeM ana caMOoBynemin b npoaeccc noaro- 

TOBKH K BCTyilHTejTbHUM 3K3BMCHaM no M3TCMaTBXe BO BTy3U. 

B cooTBeTCTBHH co mxonbHoa nporpaMMoa o6yaeHHa MareMaTaxe 
b «C6opHHxe» paccMBTpHBaioTca Tonbxo o6nacTH aeHCTBHTejibHux nacen: 
aeacTBHTenbHue xopaa <J>yHxaaa, ypaBHCHHH, cacreM ypaBHeHHH. 

B «C6opHaice» npaHaTu cneayiomae o6o3HaaeHaa: Hanano a xoaea 
pemeHHa npHMepa OTMenaioTca cootbctctbchho anaxaMH □ h ■, a bmccto 
cnoBa «yxa3aHae» ynoTpe6jiaeTca 3Hax •- 

Hanatiaa c TpeTbero H3aaHaa pa6oTa Haa «C6ophhxom» BbmonHxnacb 
KoanexTHBOM aBTopoB 6e3 ynacraa caMoro axTHBHoro coaBTopa a Hay<moro 
peaarropa ero nepBoro a BToporo B3aaHaa M. M. CxanaBa, yMepmero 
b 1972 r. CneuaanbHoe penarrapoBaHae TpeTbero h nocneayioinax H3aaHaa 
6uno B03JioaceHo Ha E. A. KopaeMexoro. 3a roau, npomeamae nocne 
suxoaa b cBeT metrroro H3aaHan «C6opHaxa», aBTopcxaa xonnexTHB noTe- 
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pjui eme flByx cbohx Kojuier: H. G>. OpjiOBCKyio h P. H. no3oficicoro. Mu 
COXpaHHM CBCTJiyK) naMXTb o HHX. 

Abtopu ccpaerao 6jiaroflapjrr ynamuxcs h rrpenoflaBaTCJiefi iiikoji, noa- 
rOTOBHTCJIbHUX XypCOB H (JiaXyJItTeTOB By30B, pepeH3CHTOB «C6opHHKa», 
Bucxa3aBinzx KpHTHHecxae 3aM«aHHJi u floGpue cobctu, npeonoxHBiuiix 
nonpaBKH. B ocoGchhocth aBTopu rrpn3HaTein>HU P. H. EopxoBcxoMy 
(r. McjixGhbck), npacnaBineMy HaaGojiuiiee xomHecTBO noxcnaHHH h 3aMe- 
aaHHH, yHTCHHux npn noaroTOBxe HacToamero H3flaHH*. 


Aemopbi 



rjIABA 1 


TCMKflECTBEHHME 11PEOBPA30BAHMB 
AJITEEPAHHECKHX BfcIPASCEHHft 


OCHOBHLIE 0>OPMyjn»I 

CBOHCTBa CTeneHefl 

flju jno 6 nx x, y h nojioxHTejiMwx a u b Bepmj paBeHCTBa: 


*°-l; 

(1.1) 

x y *+> 

a a ; 

(1.2) 

x y x-y 

a :a =a ; 

(1.3) 

(aY=a»; 

(1.4) 

(*)‘-V; 

(1.5) 

faV a 


w 7 

0-6) 

-X 1 


a =—. 

X 

(1.7) 


a 


Maorouieau 

fln* jho 6 ux a, b e c BepHU paseHCTBa: 


a 2 -b 2 = {a-b)(a+b); 

(1.8) 

(a+A) 2 =a J +2a£-f-A J ; 

(1.9) 

(a—b) 1 =• a 1 —2ab+b 2 ; 

(1.10) 

(a+b) 3 =a 3 + 3a 2 b+3ab 2 + b 3 
aaa (a-t-A) 3 = a 3 + 6 3 + 3o6 (a+6); 

(1.11) 

(a—b) 3 = a 3 —3a 2 b+3ab 2 —b a 
hjih (a—b) 3 = a 3 — b 3 — 3ab (a—b); 

(1.12) 

a 3 +b 3 ’*(a+b ) (a 2 —ab+b 2 ); 

(1-13) 

a 3 —i 3 -(a—A) (a 2 +aA-f-A 2 ); 

(1.14) 

ax 2 + 6x+c=a (x—x t ) (X-X 2 ), 

(1.15) 


rae x\ h X 2 — kophh ypaBaema ax 2 +bx+c= 0. 



CBOfiCTBa apH<t>MeTH<ieCKBX KOpHeU 

J\jia ;iK)6fcjx HatypaJiiHux n a k, 6oju>uihx 1, h , r uo6bix HeOTpHpaTejitmJx 
a a b sepHiJ paseacTBa: 


‘ji-Va-V* 

(1.16) 

n la "yfa 

y {b ^. 

Vb 

(1.17) 

<vv-V«* 

(1.18) 

11 

> 

(1.19) 

n r nk / k 
a- yj a ; 

(1.20) 

CsJ~d) —a (a>0); 

(1.21) 

" yfa<"y/h, ecm 0^a<b; 

(1.22) 

,— f a npH 0, 

vV=w= 

l —a npH a<0; 

(1.23) 

In f In 

V a -N; 

(1.24) 

+1 /— 2 »+i r , 

yj — a= — v a (a> 0). 

(1-25) 


IIpHMep 1 . ynpocTHTb Bupaxeme 


x* + 2x 2 -3x+l ^ 
X^-y/Jx+l 



□ 06o3HaiHM apo6b iepe3 A, a awpaxetme b CKo6aax — Hepes B\ Torjxa 

saaaHHoe Bbipa*eHne npaMeT bbo, A + 2B. 3aMernM, hto aim y/3x a s y/27x i 40 - 
nycTHMUMH aBjunoTca To.ibxo 3HaieaHa x > 0, rxpH xoTopux MaMeHaTejib flpo6u A He 
paaeH ay mo. IloaTOMy b jtyw 3ajjaHHoro BbipaxeHHS aonycTHMUMH sbjisiotcs Tom>xo 
3HaieHHa x>0. 

Hcnojibaya (JiopMyny (1.9), BbiaemreM b iHCjiHTe.ie apo6H A nojinbiH KBaapax: 
x 4 + 2x 2 + l-3x = (x 2 + l) 2 -3x. 


Tax xax x>0, to b cany paBeHCTBa (1.21) HMeeM 3x=( v /3x) 2 . Toraa nojiyneHHoe 
Bupaxeane c noMOiQbio (jjopMymj (1.8) moxho pa3Jio*HTb Ha mhoxhtcjih itaic 
pa3HOcrb KBajjpaTOB: 

(X 2 + l ) 2 - (>/ 3 x ) 2 = (x 2 +1 - yjlx) (x 2 +1 + J3x). 


CjieaoBaTe.ibHo, 

X 2 +y/3X+\ 
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flajiee, Ha oghob&hhh <J>opMyjin (1.20) HMeeM 6 y/21 x 3 — 6 V(3x) 3 •» s/3x, OTiyaa 
B~y/lx t-~. Hth*, ^ + 25-x j -V3x+ 1+2 V^x-l-x^v^*. ■ 


IlpaMep 2. ynpocTHTt Bupaxemie 

V / a 2 -4aA+4A 1 8ai 2b 

■ —---+-. 0<a<2b. 

y/a 2 +Aab+Ab 2 a 2 -Ab 2 a-2b 


□ HMeeM Ja 1 —Aab + Ab 2 ^ s /{a— 2i) 3 = |a—2A| = 2A — a, s /a J + 4a6+4i 2 ==|a + 
■f2Aj — <j+2£; aaecb 6 buih Hcnojib30BaHij tjpopMy.Tu (1.9), (1.10) h (1.23). CneaoaaTe- 

y/a 2 — Aab+b 2 2b—a 

fib ho, . .. »-. Tenepb HaxoaHM 

yja 1 +Aab+b 2 2 b+a 

2b-a Sab 2b (2b-a) (a-2b)-Sab + 2b (a + 2b) a 

2b+a,a 2 —Ab 2 a—2b a 2 —Ab 2 2b—a 


IlpaMep 3. ynpocTHTb Bhipaxemie 

x 2 +4x-5 + (x-5) v4 2 -1 

/(x) =- J==, x> 1. 

x 2 -4x-5+(x + 5) y/x 2 -\ 

□ Mcnojn»3yH <J>opMyjiy (1.15), pa3JioxHM Ha mhomtcjih KBaapaTHue Tpcxnjic- 
Hhi b HHCJiHTejie h 3HaMeHaTejie apooH: 

(x + 5)(x-i) + (x-5)V / ?-I 

/ ( x ) “-7=- 

(x—5) (x+l) + (x + 5) y/x 2 — l 


Tax xax x> 1, to b cany cooTHomeraa (1.21) HMeeM x-1 -^(x— l) 2 
h x+l—v^x+l) 2 . 3Ha>arr, 


/(*)- 


/x+1 ((x —5)-v/x+l + (x+5)- v /x- 1 ) 


OTxyoa nocne corpameras no.iyiHM / (x) < 


'l 


'x-l 
x + l' 


IlpaMep 4. He npH6eraa x npH6jmxeHHUM BUHHC.ieHHiM, ynpocraTb hhcjioboc 
B upaxeHHe 

-~ -= b yj3 — 1 

A -(4 V 1 +2v/3-Vl3+4 v/3) 3 —• 

□ Hcnojit3ya $opMyjibi (1.16), (1.8), (1J20) h (1.10), HaxoaHM: 

o.VAW? \fir-* 
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2) V13+4V3 4 11^ 3 + 1 = 

(13+4^3) (13—4^3) /169-48 

ll 1 “ V 121 

OroHiarejibHO nojiyiHM >4 =4— 1 = 3. ■ 

Ilpmep 5. IIpOBepHTb cnpaBeanHBOcn> paBeHcraa 

V 38 +Vl 445 + V 38 — s/l 445 = 4 . 


□ IIojuxkhm \/ 3 8 + Vl44 3 + 3 V 38— Vl445=x. Bo3BeaeM b sy6 o6e lacra 
3roro paBeHCTBa. Hcnojn>3ya <J>opMyjiy (1.11), nojiywM 

38 + ^1445 + 38-^1445 + 3 V( 38 +\/l445) (38-^1445) *=**, 

hjih x 3 + 3x — 76=0. IloacTaHOBKofi x=4 yfiexaaeMcs b tom, bto x = 4 SBJiaercs 
oahhm H3 Kopnefi nojiyieHaoro Ky6necncoro ypaBHeHHs: 64 + 12— 76 =0. 

ITpeo6pa3yeM KytM'iecKoe ypaBaeime: x 1 — 64=3 (4— x); (x—4) (x a +4x+16)+ 
+3 (x—4)=0; (x—4) (x J +4x+19)=0. Ho MHoxHTejn. x a +4x+19 He HMeeT aeficr- 

BHTejIbHHX KOpHefi. 3 hBBHT, 4-eilHBCTBeHHOe BO3M0XB0C aefiCTBHTejliHOe 3HaleHBe 

Aiu x, <ieM h aoita3a.HO TpefiyeMoe paaencTBO (nocKoabiy oneBaoHO, <rro 

1 v /38 + N /l445 + 3 ^38 —^1445 — fleficrBBnrejifaHoe bhcjio). ■ 

Ilpmep 6. ripOBepHTb cnpaBeaaHBOCTb paseacrrBa 

y/l+4y/iJ\ 9-8^3 .- 

-V 3=2. 




□ PaCCMOTpHM paseHCTBO 


V /, 7+4 V / 3>/l 9 - 8 V /3 

4-^3 


■2,+ yJ'i. 


OieBHflHO, TTO eCJIH OHO BCpHO, TO BepHO H 3aflaHH0e paBeHCTBO. IlyCTb a — 


y/l+Ayfi y/W-ty/l 


— - r , A=2+-y/3. Jlerso ycTaaoBim., tto o>0 h 6>0. Ecjih npa 

4-V 3 

3TOM BunojiHsercs paBeHCTBO a 2 =b 2 , to a=6. HaxoflHM 

, (7+4^3) (19-8-^3) (7+4^3)09-8^3) 

a 2 = - -=- --=- — -= 7+4V3; 

(4-V 3 ) 2 19-8 V 3 

6 a = (2+ > /3) 2 = 7+4 v / 3. 

Tax tax a 2 -b 2 , to a=b, t. e. 3aaaHHoe paaeaciao cnpaBeflflHBO. 

3tot npHMep moxho peinHTb 6ucTpee, ecjm floraaan.es, <rro 06a noflcopeHHUx 
BupaxeHHS b ycaoBHH sbjuiotcs KsappaTaMH noao»HTejii,mjx racea, a hmchho: 

7+4^3 =(2+ > /3) 2 h 19—8 > /3=(4—-y/3) J . Toraa jieBaa aacn. 3aflanHoro paaeacTBa 
ecn. ( 2+v ^) (4 " v ^) _ % / 3 „ 2 + > / 3 - v /3„2h 2=2. ■ 


-V5 
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Ilpmep 7. Hetty pasaa cyMMa Bupaxemfi yJlA—t 1 h *J% — t 2 , earn H3Becrao, 
■rro hx pa3B0cn paana 2 (3BaieHae nepeueoa ofi / Haxo/urn. He HyatHO)? 

□ CornacHO ycjiOBHio, ■JlA—i 1 —yJ%—t 1 =2. Hcnojiuya <J»opMy;iy 

a 1 -* 1 /-- ;-- 24-8 

a+/>—-, uojiyaHM v/24-r+ v/8—-*8. ■ 

a-6 2 


rpjuna A 

VnpocTHTb Bhipaacemia h BMiacraiTfa hx, com aaHbi incuoBue anaicHmi 
napaMCTpOB (1.001—1.124); 

1 1 

a />+c / i J +c J —a J \ a—b—c 

1.001. - 1 +- :-; a=0,02, *= —11,05, c= 1,07. 

1 1 \ 2Ac / aie 


" 4- 
a i + c 


/ 1 2/ 1 \ 2 (f—3) J 

1 . 002 . --+--+-- --- 

\l 2 +3t+2 t 2 +4l+3 t 2 + 5i+6) 2 


-3) 2 + 12 1 


1.003. 


(a—b) 1 +ab 


a*+b* +a 1 b i +a i b 1 


(a+b) 2 —ab (a i + b i + a 1 b+ab 2 ) ( a 3 — b 3 ) 

(- 4 )‘KT 


1.005. 

1.006. 

1.007. 


a —b a 2 +b 2 +a 


(b 2 + b+ab + a). 


2a —b 2a 2 +ab—b 2 
(4b*+4ab 2 +a 2 ): (2b 2 +a) 

2 (jc*+4jt 1 —12)+x 4 +llx J + 30 
x 2 +6 

3a 2 +2ax-x 2 ax—3x 2 

J.008.-2+10-- 

(3x+a)(a+x) a 2 —9x 2 


o=l —, *=0,625, c=3,2. 
40 
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1 . 011 . 

1 . 012 . 

1.013. 

1.014. 

1.015. 

1.016. 

1.017. 

1.018. 

1.019. 

1 . 020 . 

1 . 021 . 

1 . 022 . 

1.023. 

1.024. 


(x— y) 2 +4xy 
1 +yx~ l 


(_t _ l _ 1 V y* 

\2x —y 2x+y Zx-5y) 4 x 2 —y 2 


3x+l 


l;*=7,(3). 


(^■ +5 “- ,+ ^) : ( 3 “- 2+ ^t) 


-64 


4+2x _1 + x" 2 4 1 

4 1—- 


4x 2 (2x+l) 
1 —lx 


(lp-q) 2 + 2q 2 -lpq 4p 2 -2pq „_ 7/9S 

~j P — 0,78, q— 7/25. 


2A+a— 


2 p-' + q 2 
4a 2 —b 2 


2+pq 2 


a 3 b—2a 2 b 2 +ab 3 


b 3 + 2ab 2 — 3a 2 b 
\a b abj 


-b 1 


1 1 2c\ 

-+-} (a+6 + 2c) 


1 1 
a 2 b 2 ab a 2 b 1 


—-—; a =7,4, 6=—. 
2 4c 2 37 


.-i 


-b 


-i 


3 + b~ 3 (a+b) 


a 2 b 2 /a 2 —* 2 \ _1 r r 

—- -) ; a-l-V2, *=1 + V2. 

h*) 2 —3a* \ ab) 


1 


1 


b(abc+a+c) 1 

a H- 


( 


1 

a+-. 
1 6 
*H— 
c 


2-x+4x 2 +- 


5x 2 —( 


2x+l+- 




^M 2 

(Hi +2 Hi) : (‘ Ht +0 Hi) -^ + »a 


l+(a+x) 


l-(a+x) 


- 1 V lax ) a—1 


ff + _‘ +2 V^_J_') ; ff a+24+ ^x 

\* a )\la a+b) \\ a) 

\a+* a—b)) 


a =0,75, *=4/3. 
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, (ab-'+a-'b + ma-'-b- 1 )* 

1.025. ——---- 

a 2 b 2 + a 1 b 1 — (ab~ l + a l b) 



2jm 2In m / l—m n / 1 —n 

(X —9x )( \/x -3 x ) 

I/m l/n 2 (m+n)/(mn) 

(x + 3x ) — 12x 


/ yjx—a x—a \ x 

- 7=+^==-): --\,x>a>0. 

\V*+0+\/ x ~ fl y/x 1 -a 2 -x+a) V a 

4“ 1 1 

+ x 2 — yfx 

«vj-vs>-’+<v?+v«>-’>: 


(-y/ a 2 + a**Ja 2 — b 2 — a 2 —a*<Ja 2 — b 2 ) 2 


2*J a* b 


iM 3 ) 


a>/?>0. 


'(a+bf 14 c lll \ 4P ( b*c* 


2-n -3/4 
a 6 


-1/3 2/3 

2jc x 


Y g :f—gfl.-Y%.< 

/ V/ .> 16 —8n J 
' \a+b) a ' 


2/3 -1/3 5/3 2/3 x 2 -4x+3 

x — 3x x —x 

(y/a+y/b) 2 — 4b a+9b + 6y/ab 

3 J'i) 7 + 7 
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1 


1.038. 


1.039. 


(S/G+ *\/n) 2 + (?yfm — *y/n) 1 


2 ( m—n ) 

,v*, „, 3 /j 


-. — 3y/rm. 





1 + 


1.041. t 


V ^+4 , -- 4 

+ V f+4+- 


1.042. 


1.043. 


1.044. 


/-- t V * r T-r ,- 

2-V'+4 V'+ 4 

/l+y/x -y/ 1 + x\ 2 /l—s/x yj\ + x\ 2 

\a/i +•* 1 +-*/xJ V-v/l +x 1 —-JxJ 

x-1 


-\fx) 

x°\l 2 
- ;-(.-. 

1/2 , 1.5 , -0.5 

X+X +1 X — 1 X 

( 1 1 


1.045. 


x-y 


1 + 


/«+l' 

a-1; 


1/2 1/5 1/4 1/2 

x y +x y 


1/4 -1/4 

x y 


3/4 1/2 1/4 

x +x y 


1/2 , 1/2 
X +> 


1/2 1/4 1/4 1/2. 

x — 2x y +y 



3/4 1/2 1/2 

X +X X +1 


1.049. 


1.050. 


<^-g<vW> , 

V^+V^V-sAv-V? 

/ ■ * ■ .3 ft 

V (l+a) J -v/l+a V 


/4+8/«+4/a 2 

VS ' 


= 64 . 
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1.051. 


1.052. 


4x (x+^/x 2 -l) 2 
(x+y/x 2 -l) 4 -l' 
y/(x+2) 2 -8x 


>J~x—2[yfx 
1.053. \/<Sx (5 + 2V6)' y/ly/lx - ly/lx. 


1.054. 6 ^4x (11+ V6)' 3 - 2y/3x. 


1.055. 


a 3 —a—2b—b 2 /a 


/a 3 +a 2 +ab+a 2 b 



l b 

1 - /-+- 


T 


a 2 -b 2 




1.056. 


1.057. 


( a V^*)* (*yjayfb) 6 


'Jx + y/T^-'Jx-Xy/l-X 2 


1.058. 


3 y/i^7 2 

x(x 2 —a 2 ) 1/2 + 1 


a 2 *Jx + a + 1 


/ v .“ 1 / 2 . / x 1 / 2 , a 2\ 1 ^ x 2 — ax 

a(x—a) +(x-a) x-(x 2 -a 2 ) 

LA a a 1 4 y/l—Ts>J~ a 

1.059. —+-r + 2-^ 

V a V 2 a y f2a- 4 y/8a i - 

V^-i 4 /-yvv^- 


1.060 


1.061 


1.062. 


1.063. 


1.064. 


1.065. 


'• (^T +vS )' 

v^+V^-v^-v^ 




1/2 .. 
a +ao 


-1/3 -1/6 -1/3 -2/3 3 /7' 

a —a b +b V D 

1/3 


7/3 5/3 2/3 4/3 

a —2a o + ai 


: a 


5/3 4/3 1/3 2/3 2/3 

a —a o —ao +a o 

(a 2 -/> 2 ) (V^-S/fe) 
\/a* + i y/ab* — 3 ^a 3 b — 3 \/i* 
(m —l)\/w—( b—1) v'b 
yjm 3 n+mn+m 2 —m 


= 22 . 
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1.066. 


1.067. 

1.068. 

1.069. 

1.070. 

1.071. 

1.072. 

1.073. 

1.074. 

1.075. 

1.076. 

1.077. 

1.078. 

1.079. 

1.080. 


V5(V£-VS»)+v£»-y5\ 

3 y/a* + 3 -^a 2 b 2 — 3 y/a 3 b 
y/^-ly/b 

(V3+V2) f‘v / 3-*V^)' 

!/m l/» 2 + (m-f n)/(m») 

(a —a ) 4a 




2/m 2 /h m f m+ 1 » / »+l 

(a -a )( a + -y a ) 

^ T + 5yflA{y/Vs+l). 
V45-4V3 

\yf-2 V' + 2 yjt 1 -*) 

(ayfa+byfb 


\ yfa+yfb 


T~ ) 


/a — yja 2 —b 2 a+y/a 2 — b 2 \ 4-^/a* — a 2 b 2 
\a +y^a 1 — b 1 a--Ja 1 — b 2 ) (5*) 2 

yfi (a-b^+yfib^y/ib 3 yfla-yflc 





y /2(a-b 1 Y+(2by/2af 
\J\+x 


" ; ( 2+ -^L)-(v5 + i^£) 

V" \ 2 + J V«/ V 3 y/n—l) \//i J + 2 3 - v /n 


2+ 

(a—b) 3 (yfa + y/bY 3 +2ayfa+by/b + 1 (yfab-b) 


ciy/a+by/b 


a—b 


1/6 1/6 1/3 1/3 » 3 /— 

-y (x +y ) -4 V-’fy „ - 2/3 -i/6 

+ 2x y 


1/2 1/3 1/6 5/6 1/3 1/2 2/3 

x -t-x y x y —x y 


(* • EL + -yl=) 

V v(*+d 2 3 j(x 2 -i) 2 J 


-3/5 


v^+ 


1 V 3-1 

+- 


^ 1+^/3 -\-yft \—yfz+yft. 


: (* 2 -ir- 

W'-ir) 




+3 *y/mn+9n 





3 


1.081. 

1.082. 

1.083. 

1.084. 

1.085. 

1.086. 

1.087. 

1.088. 

1.089. 

1.090. 

1.091. 

1.092. 

1.093. 

1.094. 


/>—3 12 

/>’ + 3 /> 9 -p 1 ip-p 1 

z : z ' z 


I X (■y/x—yjx—a . 1 yfx + -)Jx— a 2 \ 
V x—a* \~/x+‘Jx—a 1 ■Jx—-Jx—a 1 / 


<abc +4 


t Ibc 

■ + V7 


; a=0,04. 


■s/abc+2 
y/{2p+\)' + y/Q4>-\)' 

y/4p + 2yj4 P 2 -l 
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1095 (a 2 +VA*+a 3 y4) _ a*-b _ 

a 3 y/b+Oy/a—b a i -^b— 6 -<Ja 3 b 1 — 3 y/b 3 +a^Ja 

a=4,91, A=0,09. 

1.096. U\- x 1 )~' n +\ + - 1 -) 1 :(2-x 2 -2y/ l-x J ). 

1.097. ((1 -p J ) _,/2 -( 1 +p*)- ,/2 ) 1 + 2 (1 -/> V*. 

(\fl + v’S~ 2 ) : (v^PVw) 


4 1 4 

1 1 A (aAt+a+c) 

an-an— 

1 A 
A+- 
c 




\-yflt 

1-*V^ 


‘.fc+V^ 


1-V* V» 


P- 


(V* 5 -^ V*) : V*T V 

( z-z-J~z+2—2yfz ) 2 (1 +y/zY 


Hi' 


z-2+- 

z 


—z*Jz I —l-4+z. 


G 1 a 2 +4 \ (a 1 l\-‘ 

: (t^ + V 

V a' 3 / a 2 — a+1 V( fl 


(<*+!)* 
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1.107. (y/ab—ab (a+y/aby '):(,2 ((- ab) lp -b) (a-b)' 1 ). 

urn. (? . . II “± + i 

\b y b* y a 6 b 3 ab ) b 1 

, / 1 +V 1 -* i-V»+* V x*-i a—; 

1.109. (- 7 =H- 7 =) •-hi/l“-* 1 - 

Vi-x+vi-* i+x-y/i+x/ 2 

... 10 , ^ ^r^T b 5. 

„«_86« v v 4fl J +4ai+* J V V 

a-4/3, b = 0,25. 


1 . 111 . +(- 10 o v AV , (‘«"')’+(-2 


1.111 1/4. 

c iy/IcvJ c+d \C 2 -cd) 

Vp 3/» l//> 

X —X X 

1.113. -+- 

, l//> l/f.2 l/f 1/f 1/A (1-P)/M . 

(x +x ) — 2 x (x +x ) x +1 

1.114. f 9-4fl 1 - t+a V 

V, -'Z 2 „ -3/2 -1/2 , -3/2 ) 

v 3 a +2a a + 3a 7 


3 /a 4 


a-3 x=0,28. 

7 


> ,+ ; 


(■♦©> (tr)" + (^r 

1.115. 4a/H--p- jz - ■= - -f=z. - -= -. 

(y/a+^b) 1 -2yJ ab ^a J ry/ab'\~ i yt> + y/ab '^ 1 

■. 116 . ((yC- 

\\ m+y/mn) m—n ) 


1.117. f(a' / 2 -A 1/2 ) - 1 (a 11 - Z> 3/2 )~ 1 \ : 3 y/aby/ab ■ 

\ (y/a + y/bf j 


ter 


1.118. (~T~ —I— y —*—~t=') (V^+S) 1 * 
\V3-1 V 3 “ 2 3-V3/ 


1+(«(!-«*) ‘'V 
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1 . 119 . 548 *J ^+32 i J~ A ~ u 

4 -v/ 7 *n/ 54 + 1S 'v/lM 

1.120. - v .= v . -=^=. 

\/ 4 V^+SA 

. ... 5*\/ 4 *\/ l 92+ 7 *\/ 18 *%/** 

1 . 121 . - 7 -—----. 

%/;12 *<j2A+6 i y/yT5 

1.122. V 3 2 V 4 * 4 I& 3 /-—3 J -y/2 4 v/2. 


1.123. 2V'40v / i2+3v/ 5 V^*- 24 V / 75- 4 V / 15v / 2 : 7- 

1.124. 5 V«VS-3 ‘v/18 + 2 3 y/l5y/so. 

IlpOBCpHTb CnpaBCflOTBOCTk paBCHCTB (1.125 — 1.134): 

1.125. VV^+vVS-l-v'V^-yVi-l /; 

VS/^-V^V^ + l 

1.126. 4 ("■‘VO - 10 Vu: (0,25 V216 3 y/9). 

1.127. (A+v^Cv/io-V^ V 4 -^" 2 - 

1.128. 0-^5 (3 + ^5) (Vi0->/2)»8- 

m». ■ v ^ 7 >- y ^- sAi ... v r 1 

*^2-1 

25 4 v^+2v/s U2 5 

1.130. —=== - / —+ —= + 2= -1. 

VMO + S 4 ^ V 5 V2 

1 3 4 

U32 ' 

L133, V 3 -V / 2 + V 7 +V^ V 7 -^ 
v ^- 1 » / 10 ~ 7 ^ 2 


V 2 +I V 10+7^2 


IS 



CnejiaTb yKa3aHHyio noacraHOBKy h pe3yjn>TaT ynpocTHTb 
(1.135—1.145): 

x 3 ~a b~ l (a 1 +b 1 ) x+b' 12 2/3 1/2 

1.135. -; x=a b 

b m x' 


1.136. — -=■ x 2 — 2x+y/b; x=-^—-=. 

y/b l-y/b 

( x + 2b x + 2a\ x 4ab 

-+—- x=-. 

x — 2b x—2a) 2 a+b 


1.138. (x+1) (x + 2) (x+3) (x + 4); x= 




_(z-l)(z+2)(z-3)(z+4) y/i-l 

1.139. -; 2 = -. 

23 2 

x(x+l)(x + 2)(x+3) y/s -3 


1.140. 


1.141. 


(x-l)(x+4) 


x-- 


(i —y) (y+ 2 ) Ji-i 


y 1 (y+i) 

1 


T>y— 


-v/3 + Xy/x+2 y/i — x-y/x—2 r 

1.142. --—-----; x=y/6. 

1 1 

y/2+X' yJx+2 y/'i — X -Jx—2 


1.143. 


1.144. 


1.145. 


2by/x 2 -\ 1 

X-y/x 
2ayf\ 




x + 


1—ax l+bx 1 2a—b 


, —; x =- 
l+ax V 1 — bx a 


0<b/2<a<b. 


OCBo6oaHTbC« OT HppaLtHOHajIbHOCTH B 3HaMCHaTCJie flpo6H 
(1.146—1.151): 


2 -yfl-yh 

1.146. —. 1.147. 
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2 + yf2-yfl ' V3+V2 


1.148. 


1.149. 


3+-y/2 + -y/3 

2-yfl-y/l 


Vii-vs 



1.150. 


1.151. 


a— 1 


\/2 4* "H \f^ Ja — 3 -^a 

1.152. Bmhhcjihtb cyMMy ry6oB ffByx toccji, ccjih hx cyMMa h npom- 
Beaeaae cootbctctbchho paBHbi 11 h 21. 

1.153. noia3an., «rro ccjih 


z- 3 -y/a+y/a 2 +b 3 — 3 h/s/a 2 + b 3 — a, 


to z 3 + 3bz—2a = 0. 


1.154. Ecjih y/S—a 4- + a = 5, to neMy paBeH (8 — a) (5 + a)? 

1.155. HeMy paBHa cyMMa ■j25—x 1 + *j\5—x 2 , ecjm kibcctho, hto 

pa3HOCTb > /15 — X 1 — tJ\5 — X 1 = 2 (BeJIHHHHy X HaXOflHTb HC HyXHO)? 

1.156. Ilpeo6pa30BaTb (a 2 + b 2 ) ( c 2 + d 2 ) Tax, hto6u nojiynHJiocb 
(ac+ bd) 2 + (ad— be) 2 . 

1.157. BwHHCJiHTb 3HaHeHHe BupaaceHHx: 

a) — — z, z= 3 ^^/3+-^2+ 3 -^Jy/3 — y/2; 


6) x 3 + 3x. x= 3 -J^/l+2— 3 -<J~JS — 2. 

rpynna E 

YnpocTHTb BbipaaceHHH h BbraacjiHTb hx, ccjih aaHU 3 HaieHns napaMCT- 
poB (1.158—1.292): 

a 3 — 2a J + 5a + 26 

1.158. 


1.159. 


a 3 —5a 2 + 17a —13 

p 3 + Ap 2 + I0p +12 p 3 — 3p 2 + Sp 

p 3 —p 2 + 2p+l6 p 2 +2p+6 


( z—2 (z+4) 2 —12 1 \ z 3 + 

1 . 160 . - -, + —T - ):-r- 

\6z + (z—2) s z 3 —8 z—2/ z 3 — 

/x 4 + 5jc 3 + 15x-9 9 \ x 3 

1 . 161 . ------+- : — 

V Jt 6 + 3x* x*J 


+ 2z J + 2z+4 


2z 2 + 2z—4 
—4x+3x 2 —12 


1.162. (jc 4 -7jc 2 +1)' 2 (^ x 2 +^ J -14 ^jc+-J + 77^); 


bx+A+- 


1.163. 


bx 


(Ax 2 —b 2 ) ■ 


2b+(b 2 -A)x-2bx 2 (b+2x) 2 -Sbx 

1.164. fc-"+4 : (»’ V400, ,-^5. 

\n— 1 m—2) \ n — 1 m-2) 


1.165. 


2a*+a 3 +4a 2 +a+2 
2a 3 —a 2 -f a—2 
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1.166. 

1.167. 

1.168. 

1.169. 

1.170. 

1.171. 

1.172. 

1.173. 

1.174. 

1.175. 

1.176. 

1.177. 

1.178. 


a*—a 2 — 2a— 1 a*+2a 3 — a— 2 


a i -2a 1 + \ 


4 4 

1+-+-T 


(ab (x 2 +y 2 ) + xy (a 2 +b 2 )) (jax+byf-4ab xy) 
ab{x 2 -y 2 )+xy(a 2 -b 2 ) 
x 3 + 5x 2 + 3x —9 


x 3 + x 2 -5x+2 

x*+x 2 + x~yi + 2 


,>-,^2+2 X ^ 2 ' 

a 3 — ia 2 + 4 + (a 2 — 4)-y/a 3 — 1 2 

- 7 =; a> 1 , a^—. 

a 3 +la 1 —4 + (a 2 — 4)- v /a 3 — 1 

, r 5/3 5/4 , r 3/4 2/3 

( a 2 by/b — 6a b +\2ab 3 yj a — iab ) 

ab V^ 3/4 WV* 

/(x+VW) (2a+ 3 V^jc)" 1 -l 


3 yJ~x- 3 y[2a 

jc+>> x->> 

fx+yfy y-y/xy+x 


-(2a) 


-1/3 1 


2v^ 


X + 




yJu+2yjb 2 -4 


y/b 2 -4 + b + 2 

* J -3A-(6-l) v /* 3 -4 + 2 /b + 2 
b 2 +3b-(b + \)y/b 2 -4 + 2 


I b+2 
V A —2’ 


b>2. 


3 yJm+4-^m — 4' 3 -y/-y/m — 4 + 2 m-4-Jm—4 
3 yJm—4y/m — 4 3 yJ-Jm—4 — 2 


— 1 lx+\ r— - 

-+ /-2(2*+V* 3 -l) 

x 4~ 1 V^-l 

V(*+i) 3 -y(x-i) 3 


7 ! ‘7 1 + ; + dJ 


(* 2 -2y*)+V* V* 


Jt+y 
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1.179. 

1.180. 

1.181. 

1.182. 

1.183. 

1.184. 

1.185. 

1.186. 

1.187. 

1.188. 

1.189. 

1.190. 


(x 2 -3x + 2) l/2 -(x 2 + 3x + 2) 1/2 i + (x*-5* J +4) 1/2 
(x 2 ~3x + 2)-' n +(x 2 +3x+2)-' n 3x 

b y/a 2 b 3 y/a 3 b —y/a^b 2 2 ^/^ 2 / 3a 3 ab \ 

(2a 2 -b 2 -ab) s y/a*b* \2a 2 -ab-b 2 a-bj 


4/3 1/3 2/3 

+ 8(3 5-33 


•+" 

2/3 1/3 

1 +a 


/ 9 a 1 +2 \ a 1 +8 

1(3 + 8 2/3 i/3 J . 

' a -2a +4 / 1 —a 

4 / 1 +VT^ (V(l +*) 3 -V / (l -x) 3 ) 

2 + v/l-jc 2 

X + V3 , *-\/3 

-f—-- === ; x=2. 


- v /x+\/x+ v /3 ->/x—^Jx—y/3 

(Vx+v^) 3 -VS 

x 2 +x- > /2x+2 

/4—2x+x 2 6x 2 + 8 + 12x x 2 + 2x+4\“ l/3 

—— +- - -(x+2). 

V 4—2x 4 —x 2 2x+4 ) 

(x 'Jx-y/xy (*y/x-*y/y)-y *yfy) (x+y+y/xyj 


Cyfx + *y/y) (( 4 y/x - *yfy) 2 + A y/xy) 


•^/ 4+ \ /, 5 + V / 3 \/S + + + 


*/i 

■y 32 


Cyfx-'y/l) 2 + ( B 4 /^ + "V 2) 2 


-y/3-^/5 + vA + v^- 


•y/x —*-y/2x 


(*V^+ 4 V5-^ (V^ + VZ + V^*) 


G/ 


x+2y 


2-V^x 3 

2 


(x s +2x>» + 2> 2 ) 


(x-2>):8/ \ / j>- 2 _ 1 Y 

x 2 — 2xy+2y 2 ) \4x 2 — 8y J 4x 2 >’ 2 + 8>’ 4 / 


[4x 2 -Sy 2 4x 2 y 2 

x=* x /6, y=*y/2. 


2(a + (a+l) + ((3 + 2) + ... + 2(3) + 6 {a' 2 + b' ft ) 


a 2 + 3a + 2 


(a—b) 0 ’ 6 («+2) 
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1.191. 

1.192 

1.193. 

1.194. 

1.195. 

1.196. 

1.197. 

1.198. 

1.199. 

1 . 200 . 

1 . 201 . 

1 . 202 . 


•Vi 


2x 2 


/(!+*) VT^C , 3y/T- 


9 + l8x+9x 2 


IXyfx 


\Jyj~d — s/b+*-/b' /s/a — fb—**/b 



;«= Wi- 


a^ 1 + Z*'-(-/a 2 + 1a 2 + K sJa (a + 2) 2 ) 

•y/2 (a +1 — sja 2 + 2a) (a 1 — Z* +a^) 


x 3 j2xy/xy-xy/2w ■ 6 y/x 3 y (7 + 4 ^ 3 ). 

a+6 / 3ab — by/ab+a-s/ab—3b 2 

{■Ja-Jb) 2 y 1 /l /« . *Y 
2> 


2/3 1/3 

fl +fl +1 


i /!( Vy _, 

> V 4 \6 fl/ 


4aby/a+9aby/b — 9b 2 /a \ 

\S>-uT* ) 


; a>b> 0. 


x — 3/2 1/6 1/2 1/3 

r(l+a ) (a -1) 







a /3 

- |/6 / -/a + yja— 1 


x J +2x—3 + (x + l)-v/x J — 9 , 

, y X>3. 

x 2 —2x—3+(x —l)yx 2 —9 


f 2 -f-6-(f + 3),// 2 -4 


;/> 2 . 


,2 + ,_6-( / _3) n A I:: 4’ 


+ « 3 Vm+ n2 ) 
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1.203. 


1.204. 


1.205. 


i ^2a+2yJa 1 -\ 



> J > f5-2*yj9+4 > /s+ i y/a*- i J~a 
JyJs + 2■'* \A- -4^5+,a 


1.206. 


fl + 1 


2 i -Jyfz- > /2- 6 ^Js+2^6+-+a 


1.207. 


1.208. 


■sjy/l +2 • *y /7 —4y^3 + i yJyfx (x+2T)—9x—27 

Jx -2 - -J2 — yfl ■ •’yjl +4^/3 

*y/y/i—y/i ■ 6 y/t +: ly/Ts-*yfa 


> y/^+y/v2 i -J%-2^J\i-2 %/£» +V«* 

+ i -Jm 1 n r- m—n \ , i— . r 

- ---t=—2 V»+—7=- 7 = :(V"H-V*)- 

, VV+2 ) V / m.+ 1 > /»' 3 y/m i - 3 y /n i J 

uio. (, + ‘ v 4V)- ,n 

V y/p-*y/q 

1.211. y/l+yfi-y/l + y/l+ji x 

x 2+-y/2+-y^Z+v^3 ’ 2—-y/2+-y/2+y^3. 

4 ((*-y/m+■*>/rt) 2 — (*y/m—*\/n) 2 ) 2 —(I6m+4n) lOy/m—3yfn 

1.212. " *4* - 


4m—n 


1.213. (z 2 —z+1): ^z 2 +pj + 2 ^z+^-3^ *. 


■<Jn + 3sJ~m 


1.214. 


■ s /2a+2 y /a 1 ~9 
2a-2y/a 1 -9 


Jx-lJi. Jx+2J2 

1.215. =- I* . ; x=3. 

yJx 1 -4xy/24-% y/x i +4xy/2+S 



1+z 1 —z 

1.216. - -== - ■==; z=——. 

1+yi+z 1— -y/l — z 2 

1.217. :- r ^ X -_-(l-a 2 ). 

1 1 (a-l)y/a+l-(a+l)y/a-l 


1 +Vl+x l + y/l^x 

1.218. —--+— -x=—. 

x +1 x —1 2 

™ ( V*+ 2 3 I~a\ . ( ‘v^-2 


"- CJK • 


V V3-*V^ v V v 

1.220.-—- — -= -. 

3+V108 

a (a—2)—A (A+2)+-y/a^ (A—a+2) ( a 1 +b 2 -\-ab\ 

1.221. - - ----■ >r - v - : 1+2- . 

a+A-yaA \ b ~ a J 

1222 (( jc + 2)~‘ /2 4-(x— 2)~ l/2 ) ‘ +((x + 2)~ 1/2 —(x—2) *^) ‘ 

((x + 2f in Hx-2f m i i -((x + 2f m -(x-2f' rl i i 

ab lli — i y/b*-a + l t — ( 1 

1.223. ---+ 3 y/ab (—- + < 

(1 - V^) «\4+1) 3 - z y[a) (* 1/3 +l) 




1.224. P (a+l)+2 y°- +2ZI ) -(V2a+1-Va) * Vo+2- 
\ 3a+1 —lyJTa 1 +a ) 

( 8 ^+ 8 V^) 2 +( 8 v^- 8 V^) 3 . 

LZZj. ~y == - • 

x—\xy 

(*y/x + *\fxy + *-y/y) (V^-V^+Vy) 

_ __ 'V^ y-y 

1 . 226 . 

/a* Ac 

y J a aA 

1227 (Va + Vax+x+x-y/x) 2 (1—</x) 2 _ (x-y/fl)^ 

(x+x -1 —2) a 1/4 (ax _1 +4-y/a+4x) 1/2 

1.228. ((a—3 6 V^ + 9 3 v 4 2 ) (Va+3 \/a+3 ,2 Va i )- , + 3 12 y£V‘. 


3a+1 —2x/2a 2 
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1.229. 

1.230. 

1.231. 

1.232. 

1.233. 

1.234. 

1.235. 

1.236. 

1.237. 

1.238. 

1.239. 


(V"+V*- , v / ^) (V*+\/®+V®*) 


— b 


cs/s+ 8 v*) 1 +( s - * v*) 2 


(Ja-Jb)b 


- 1/4 


(V 


8z*+24z J + 18z 3 /8z s -24z J + 18z\ /l 3 /2z lV' 


2z—3 


V 2z+3 


v2 v 27 


I)"'. 

‘V 




2pq 


p + q p*-q 2 


(p-q) 


\]p-q 

- - - — ; a=V3, 6 = V^008- 

(2+V®*) -(*v«+ 2 V*) 


- 1/2 


a=2,25. 


i( ,+ ;) , " 1 T i<vr "' / ‘ +v '“ ) 

«+v4-^+W3 _ ( ^ 4N/S) . 

Vx+V3-V 12x 

, 3/2 1 3/3 

/ 3 V ( yS-vE y 1 

(vg^iyp+rt'^^y/cp-?) 3 

8-m / V^-4 

•V£+2A *VS+2/ V V^+ 2 V^‘ 

V 1/2 , _ 1 / 4 , 1/2 V V - 1/4 1/4 /- J 

' a +2a b +b a (a —v by 

:(*>/a + y/b) , 


I /(l-w) VT+^i 3 / 3n a \ 1 3 If Inyfn \ 1 

W " V4-8«+4*V ' VVl^/ 


3n^/» 



1.240. 


1.241. 


la (a + 2b +y/a 2 +4ab) 

(a + yja 2 +4ah) [a+4b+^Ja 2 +4ab) 

(pq~ l + \) 2 p 3 q ~ 2 -1 />V 3 +1 


pq 


p~ l q p 2 q 2 +pq *+i pq~ l +p~ l q-\ 

2x—x |x—l|+x |x| + 3 


|6-1| 2 
—+AIA-1I + 2-- 

1.242. - — — -. 1.243. 


1 

b-2+- 
b 


|x|-f-x 2 


1.244. 

1.246. 

1.248. 

1.249. 

1.251. 

1.253. 

1.255. 

1.257. 

1.259. 

1.261. 

1.263. 

1.265. 


V* 2 +4x+4 
|x 3 -l| + |x+l| 


+ |x —2|. 1.245. 


(x + 2) -y/(x + 2) 2 —8x 
x 2 —4 |x — 11 


x 3 -t-x 


1.247. |x 2 -l|+x |x+l|. 


/|x-l| , |x+l| \ 

(-- x 2 -2x' -- + 2x-4 : \x-2\. 

\x-l x+l J 


4x+4 


+ x 


-l 


\fx |2x 2 - 
m s + m* 3 - v / / 2 + 


x—1| 


|m 3 -l|-l 
a i + a 1 — 2a 


a\a + 2\—a 2 +4 
x 3 — 6 x 2 + llx —6 
(x 3 — 4 x 2 + 3 x) |x — 2 |" 
|x-l| + |x|+x 


3x 2 —4x +1 


25 

2 |a+-5| —aH- 


a 

3a 2 + 10a 

-25 ' 

k-i| M 


r 2 -r+l — 

w' 


1.250. 

1.252. 

1.254. 

1.256. 

1.258. 

1.260. 

1.262. 


\/ x— 4 -y/x —4 + 2 



•|x-3|. 


x 3 —5x 2 + 7x—3 
m |m — 3| 

(m 2 — m— 6) |m| 
a 2 —4 —|o—2| 
a 3 + 2a 2 — 5a — 6 
x |x—3|+x 2 —9 
2x 3 —3x 2 —9x ' 

x 2 -l+|x + l| 
W(x-2) 

|x 2 — l|+x 2 |x— 11 
2x 2 —1 x-l’ 


2+x+x 


- + |x-l|. 


(x— l)-v/(x— l) 2 +4x /- - --r 2x 2 

--—---. 1.266. yfx{x- , +4x-4)- 1 - 


|2x— 1 


; 


x 2 + 1+2 |x| 



1.267. 


•JX—l*JX—\ 


I X —1 —1 

V‘v»-’v5 


TT 


\/*j+y_ 

'Jx j r l \fy 



1.271. 


ffir)' 


(X 2 + 1) 


1 


ISO- (\z— 3) (z+ 3) - 1 — ^ 


1 2 1 
3 _ 18~2z 


(i+3) 


-1 


1.274. 


VJC+2v/2jc-4+>/*- 2 ^2*- 4 - 

/ 1 , 

/ * 

V a+2y/a—2.— l > 

/ a —iy/o —2— 1 

/ 1 

/ * 

V a+2^a—2 —1 V 

/ a—lyfa-1— 1 


1.276. 


a 2 —3 




1.277. 


(*+l) 


- 1/2 


/ / r «\*W 

(X-l) -(Jt+l) 


; *= 


fill 

2a 


\ i+2 x*+8 / i*—2**— 


3i+2_ 

4*+8 



1.279. 

1.280. 

1.281. 

1.282. 

1.283. 

1.284. 

1.285. 


(4*-l) ((V^T + 4*)- 1 -(V^T -4x )'>))j 


2-9 -1 1 , - 2 — 3/2 

x*y *-xy ■{— (xy *+y ) 

4 

, 3/2 1/2 

2* — y —xy+2xy 




y/(a-y) {y-b) + yj(a+y) (y+b) /— 

7====== - 7= .■ ; y=V flA - 

V(a+y) O+i)-v^-y) O'-*) 


V(l-2^ + ^ 2 ) (a 2 -l)(a-l) : 

a 3 + 4 


a 2 + 2fl —3 

\4+I 


■Xt-T 


+4 


(2--V-) ((-4) l fl+4)3/2 - - ) 

\ 4 a ' aj \ V(a J -16) (a—4)/ 


jc 2 + 4 


-i-ey 


1.286. 


lm + 2 jm —2 

yj m—2 m + 2 
lm + 2 it 

y m — 2 \i 


m—2 
m + 2 


■\J2jcl+ 2-Ja 3 —b 1 —-Ja—b 

■sj2a-24^~ 


1.287. 


1.288. I jc j -6*+1 + 



1 + 3 * 1 + 5 * 


1 + 


1.289. 

1.290. 

1.291. 


(*-5)(*-3) 
(1+5*) (1+3*) 

2 /i iW - */ 2 
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1.292. 


% /(3* + 2) 2 -24x 


3^/x— 




IIpoBepHTb cnpaBefljraBOCTb paBCHCTB (1.293—1.306): 

“* : <VS+V5h V5- 

1.294. (xn + 'hj^m 1 — n 1 — yf 6m — 2 a / 9m 1 —n 1 = 2-J3m—n. 


1.295. , V^V^ + V-V^ - 2V —j. 
(vCT + t)-" (V^-ir w 

1-Ayfi 


1.296. 


V26-15v/3 


==2-v/5- 


, V 5 -V6(5 + 2v / 6)(49-20 v ^) 

^-3^ + 3^-^ 


1.298. y/\0p+2y/25p 1 -q 2 -y/\0p-l y /25p 1 -q 1 = 2 s /5p-q. 

1.299. V9 + V®+V»-^0«3. 


1.300. V / 8 + 2 v /l0 + 2 v / 5-\/8-2v / l 0 + 2V / 5 = V / 20-4v / 5. 

1.301. V 26 + 15 V^ (2-^3)= 1- 

1.302. — 1+8 p / ^ V 9 ~ 4 V / 5 = V / 5- 2 - 

4+V5 


1.303. 


V^-v/72 + » 


\/V 8 +\/v/2-1 - \A\/8- \/\/2-1 ^ 


1.304. 


2 V^_%/ 20+12 >/3 
l+v/3 2+V^ 


1.305. V 45 + 29 V2- 3 V 45 - 29 V / 2= 2 V / 2- 
11-6^2 


1.306. 


; = 3—y/2. 


3 -y/45—29^/2 

1.307. IIpeo6pa30BaHHeM jkboh hecth npoBepHTb, hto: 

а) V 7 +5v^-V 5 V^-7=2; 

б) V 3 + V / 3 + V 10 +6\/3=V / 3+l. 


V5. 



1.308. YnpocTHTb BbipaxeHHc y=^Jx + 1-J x—\+\]x—Xyjx — 1, a aa- 
tcm nocipoHTb rpai^HK 4>yHKmfH y ana 1 < x< oo. 

1.309. ripa aaxoM 3HaaeHHH k MHoroaneH x 2 + 2 (k—9) x+(k 2 + 3k+4) 
moxho npeflCTaBHTb b bhac nojmoro uaflpaTa? 

1.310. IIpOBCpHTb, HTO HHCJIO x=V 4 +V^-Vv^ — 4 gBJMCTCa 
KOpHeM ypaBHGHHB x 3 +12x —8 = 0. 

1.311. Hckjhohhb u h v H3 paBCHCTB u—\ = a, u 1 —y 2 — b, u 3 —\ 3 = c, 
HaHTH coothoiughhg Meatfly a, bu c. 

1.312. Ilpeo6pa30BaTb cyMMy 

111 1 

-(-- 1 -(-...+- 

1 2 2 3 3-4 n (n + 1) 

k saB6onee npocroMy Buny. 

1.313. IloKa3aTb, <rro 

111 1 » 

-H-1-—-=-. 

6 12 20 n J + 3n + 2 2» + 4 

1.314. flo*a3aTb, hto earn a + 6 = 1, to 

a b _2 (b-a) 
b 3 - 1 a 3 —1 ~ a 1 b 1 +i 

1.315. OnpeflcjiHTb A, BuC Tax, tto6w fljw Bcex flonycrHMux 3HaneHHH 

X HMCJIO MeCTO paBGHCTBO 

x 2 +5 A B C 
x 3 —3x + 2 _ x + 2 (x—1) J x — 1 * 

1.316. Hhcjio 19 npeflCTaBHTb b BHfle pa3HOCTH xy6oB HaTypajibnux 
hhccji. noxaraTb, tto Taxoe npeflcraBJicHHe cahhctbchho. 

1.317. floxaaaTb, tto: a) cyMMa xy6oB Tpcx nocncflOBaTeflbHHx HaTypa- 
JibHbix HHceji flejiHTca Ha 9; 6) hhcjio p s —p flCJiHTCs Ha 5 npa .moooM 
HaTypajibHOM 3HBHCHHH pj b) hhcjio k 3 + 5k aejurrca Ha 3 npn ke N. 

1.318. Mhotobjich x*-16 npeflCTaBHTb b bhac npoH3BeflCHH» mhoto- 
HflCHOB BTOpOH CTeneHH. 

1.319. npn Kama 3HaneHHax a a b TpexajieH 16x 2 + 144x + (a + A) npefl- 
craBJiaeT ct)6ofi noJiHbm KBaapaT, ecjm h3bcctho, hto b — a——V. 


Fpynna B 


YnpocTHTb BbipaaceHHS. HaaTH oGjiacTH flonycTHMbix 3HaaeHiiH napaMe- 
TpoB, ecflH ohh He yxa3aHbi (1.320—1.356): 

x 3 — 1 x 


-in 


1.320. 


x + 1 x 3 +l 


fr+i)*-* A_1\ 

(x-l) 2 +x V x)‘ 

1321. (x+2y2-r—4) _,/2 +(x--2 v /2x—4) 1/2 . 
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n m \ 1/2 
2h-|— \ 

m n I 


4mi»—« 2 —4n 2 4 14 


x 2 +o 2 I Jx'-a 3 




((a n -y/s) (y/a+y/vY /—r--— 

1.324. (-- V ^ -— ) +V(a +2) 2 -J 

\ a+y/2a+2 ) 

/4 1 / 1 2 -2 1 

1325. /-+---2+ /-- +—+-. 

V* 4x"‘ V 4 *' * 2 


a—2» 3 +4« 2 +2«—5 
a 4 —3a 3 + 7a 2 — 5a 


a+2y/b+- y/2a-l0 6 J*H*r i +2S 3 y fb 1 

1-327. 3- T ^ - r= -7=- r= -• 

ayj2a+y/2Ab-5a V*-5 V* 5 

, - m j(^y +i *h7> + i- 

L»- .. 

V^x+10^/5 x SI *+25x Vi y/l-lx-'+x' 2 
1 ( 2*+** 2x—x 2 \ 

’ ( x \4+2x+x 2+ 4-2x+x 2 / 

1331. ((x 2 + ij— 4 (z + 1J + 12) / : (z—1). 


1332. v^-^+Va- 


^ + VWVt- 


-y/b 3 +y/a 


/(a 3 +b 3 ) 2 —a (4<» 2 A 3 + 1) 


V* i +2x 2 y+V-* > +2.)'x 3 -(x +* 1 ) 
\/2 (x^-^ ^-x^) 
V: -3+3 (? N /9a- 3 V^ 2 ) 
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1.335. 

1.336. 

1.337. 

1.338. 

1.339. 

1.340. 

1.341. 

1.342. 

1.343. 

1.344. 

1.345. 

1.346. 

1.347. 


3 -^/8x — y — 6 (2 3 ^Jx 1 y- 3 v /xy 2 )' (4 jc 2, 3 +2 3 \/xy+y^) 


8* 3 sfy-y 


4/3 


'3 (a 1 + 1) 


1/2 


— (2a l +l+Oy/4a 2 +3) lf2 (2a 2 + 3 + a^/ 4a 2 + 3) 


yja--J 4 (a— l) + -y/a + ^/4 (a— 1) 
■Ja 1 —4 (a—1) 

\J\bz 1 +z~ 2 


-(z 3 —1). 

(2z-l) (4z 3 -2z 2 +z)-‘ 

(2x + 5+4- v /ljc+1) '^ 2 + (2j:+5 — 4^/Zx+T) 1/2 

(2x + 5 + 4 V2I+I) “ ‘ /2 - (2x + 5 - 4 V2I+I) ~ 1 ^ 


•s/ 4 ■•y/9x 2 + 6 3 v /2yx 3 + 3 v /4y 3 

6x 3 + 2 3 y/tyc*-3y/yx 2 - 6 y/^y > 

V(^ 2 + 4 ^" 2 ) 2 - 8 (* + 2*-‘) 2 + 48 (x 2 —2)->. 
x s + x*-2x* + 6 


x* + 2x*+3 


- + 2x 2 


yjX — lyjx+3+4 


1/2 


(jc— 3) l/2 —v^3jr + x 2 + -y/x J — 9 V J:+ V J 3 


(3a+y/6a-l)~ ll2 +(3a-y/6a-\y il2 . 

y/\+2p 1-2P 

VnWi-* >/l-4p J + 2^-l 


Ifc-HT 


i\£ +3>v j 

v/ 0 -2 3 >2 II vW 

•y/X+4-y /X — 4 + yJX—4y/x—4 




8 16 
1 —+— 
X 


1.348. v / Jc 2 -12x+36-V^ 1 - 

1.349. 




-362 



2a 


1.350. 


IW-jTW 

x 2 -l ' 


1.351. 4±Wizf ; 2= _ 


1+z+Jl-z « +1 


1.352. J ^ ((3/+ v /6/-l)- , + (3?-v / 6/-l)" 1 ) i/-ir 

y/x+6 


- 1/2 


.353. >. 

V x+ljx+l ) 


1 

1.354. 


x J r2\J~x +3 
|l*-2|+4| 


x —2 


(x 2 -4). 
-x 2 yfl+2 _ 

___v 1 


1.355. 


1.356. 


|2x—3|+ 6 /I 
2x—3 




(9x-‘+4x-12). 


1.357. PaajioxHTb Ha mhoxhtcjih x (y 2 —z 2 )+y (z 2 —x 2 ) + z (x 2 —y 2 ). 

1.358. ^OKa3aTb, hto ccjih ojul hhccji x, y, z, /w, n, p BunojuunoTca 

x y z m n p 

paBCHCTBa —I—I— = 1, —h-+- = 0, to ana hhx BunojiMCTca Taxxe h pa- 
m n p x y z 

x 1 y 2 z 2 

BCHCTBO —- +—: H—; = 1. 
m 1 n 1 p 1 

1.359. Pa3Jio*HTb Ha mhoxhtcjih x 2 (y—z)+y 2 (z— x) + z 2 (x—y). 

1.360. CpcflHCc apH^MCTHqccroc AByx nojioxirrcjibHwx hhccji 
a h b ( a>b ) b m pa3 6om.mc hx cpomero reoMcrpHaecKoro. floxa3aTb, hto 

a m+y/m 1 — 1 

^ m—y/m 2 — 1 



rJIABA 2 

AJirEBPAHHECKHE YPABHEHHH 


YKA3AHHH K PEUIEHHK) yPABHEHWft 
C OAHOfl IIEPEMEHHOft 


1°. ypaenenueM c odnou nepeMemou Ha3UBaerca paBeHCTBO, coaepacamee 3Ty 
nepeMeHHyio (ee HHoraa Ha3biBawT HeH3secTHhiM). 

SnaneHMe nepeMeHHoft, npa noacraHOBKe xoToporo b ypaBHeHHe nojiyiaeTC* 
sepHoe paBeHCTBO, Ha3biBaeTC* Kopneu (hjih pemenueM) ypaBHeHH*. 

PeiHHTb ypaBHCHHe — 3T0 3HaiHT HaHTH BCe ero KOpHH hjih aouaaaTb, TTO HX Her. 

2°. ypaBHt'HHS, HMewmae ojuw h re are xopnn, aaaaiaaioTca pamocujibHbiMu. 
B npouecce peiuenH* 3anaHHoe ypaBHeHHe 3aMeH*ioT 6ojiee npocrbiM; npa atom 
Hcnojib3yK)T cjicayramHe npaBHJia npec6pa30BanH* ypaBHeHH* b paBHOCHJibHoe eMy: 

а) KaKoe-HH6yab cjiaraeMOe moxho nepeHecTH H3 oahoh *acrH ypaanenna b Apy- 
ryio c npoTHBonojioarHMM anairow; 

б) o6e aacTH ypaBHeHH* moscho yMHOjxurb hjih pa3aejiHTb Ha ojiho h to ace 
OTJiHHHoe ot Hy;ia ihcjio; 


b) ypaBHCHHe Bapa —— = 0 wokcho saMemm. paBHoauibHofi chctcmoh 

, S (x) 

f/(x) = 0, 

< hjih peiuHTb ypaBHeHHe / (x) =0, a 3aTeM ot6pochti> Te H3 uamcimux 

Lg(x)*0 

icopHeft, KOTOpue ofipamaKiT b Hyjib 3HaMeHaTejib g (x). 

3°. IlycTb b pe3yabTaTe npeo6pa30BaHH* ypaBHeHHB 


I (x) =g 1 (x) 


( 2 . 1 ) 


nojiyaeHO ypaBHeHHe 

h (x)=g 2 (x). (2.2) 

Ecjih KaacxuJH xopciib ypaBHeHH* (2.1) JBJiaeTC* icopneM ypaBHeHH* (2.2), to ypaBHe¬ 
HHe (2.2) Ha3UBawT c/iedcmeueM ypaBHeHH* (2.1). 

KopHH ypaBHeHH* (2.2), He yaoBJieTBOpaKnuHe ypasHeHHK) (2.1), naihJBaioTC* 
noemopOHHUMU KOpHHMH ypaBHeHH* (2.1) H He CMHTaWTCS peilieHHflMH 3TOTO ypa- 
BHeHHS. 

K noaBJieHHio hoctopohhhx xopHea Moryr, HanpHMep, npaBeCTH (ho He o6*3aTe- 
jibHO npHBoaaT) TaxHe npeo6pa30BaHH*: B03BeaeHHe b xsa^paT (hjih npyryio wernyio 
cTeneHb) o6eax lacrea ypaBHeHH*, yMBOxeHae o6eax aacTea ypaBHeHH* Ha ajirefipa- 
HnecKoe BhipaaceHHe, conepacaujee nepeMeHHyio, a t. h. 

4°. Mro6bi Bbi*CHHTb, HMesoTC* jih cpena xopHeft ypaBHeHas-c.ieacTBH* nocTO- 
poHHae KopHH HCxoflHoro ypaBHeHH*, Heo6xooHMO npoaepHTb xajcjibiH H3 HailaeHHbix 
xopHefl noncraHOBiroH ero b acxomoe ypaBHeHHe. 

Mohcho nocryriHTb HHaie: Ha xaamoM 3Tane peuieHH* ypaBHeHH* onpeaejiaTb 
npoMexyTKH, b kotopux MoryT HaxoflHTbc* kophh ypaBHeHH*. Bee xopHB, He npHHaji- 
Jiexauaie 3 thm npoMearyncaM, *bji*k)tcs hoctopohhhmh h flOJiacHbi 6bin. OTSpouie- 
Hbi. OoHajro ocrajibHbie kophh ace pasao hco6xoahmo npoaepHTb noncraHOBKoa 
b acxoflHoe ypaBHeHHe. 

5°. Ecjlk ypaBHeHHe HMeeT bha / (x) h (x)=g (x)h (x), to neiierae o6eax ero 
lacTea aa h (x), sax npaBHJio, HeaonycrHMO, nocKO.ibxy Moxer npHBecTH k noTepe 
xopHefi; b 3 tom cjiyaae MoryT Sura noxepsHbi xopHH ypaBHeHH* h (x)=0, eejm ohh 
cymecTBywT. 


35 



ypaBHeHae ae currae-rca pemeHHUM iax b cjiyaae, xoraa otbct coaepacHT 
nocropoaHHe KopHH, rax h b CAynae, roraa b npouecce pemeaHa 6biA norepsH xot» 6u 
oahh xopeHb. 


2 1 

IIpuMep 1. PemHTb ypaBHeHae- 


3 —* 2 x (3—x) 

□ IlepeaeceM Bee uieHU ypaBHesaa b aeByw nacrb a npeo6pa3yeM nojiyieHHoe 
x 2 -7x+12 , 

BbipaaceHHe x BHny - =0. Ha yptBHeHHs x 1 - 7x+12 = 0 HaxoflHM x t ”3, 

2x(3 — x) 

X2=4. IIpH x=3 3HaMeHaTeab o6pamaerca b Hyjn>; 3hriut, 3 He xajixercx xopHeM. 


Hiax, nonyaaeM otbct: x=4. ■ 


npaMep 2. Pemarb ypaBHeHHe >/x—2=x—4. 
□ BosBeaeM o6e aacTH ypaBHeHHa b KBaapan 


(<Jx-2) 2 =(x-4) 2 , x— 2=x J — 8x+I6; 
x 2 — 9x+18=0, xi = 3, X 2 = 6. 


IIpoBepHM HaflaeHHbie xopaa, noaeraBHB hx b HexoaHoe ypaBHeHae. Ecjih x=3, 
to noJiyiaeM 1 = -1 — HeBepHoe paseHCTBo; ecjm x=6, to nojiynaeM 2=2 — 
BepHoe paBeHCTBO. 3HaHHT, 3aaaHHoe ypaBHeHae HMeeT eAHHCTBeHHhifi xopeHb x=6. 
Otmcthm, tto moxho 6buio cHaaajia m&ra o6jiacrb onpeflejieHHa aaHHoro 

fx-2»0, 

ypaBHeHHa. Jinx SToro peuiHM CBCTeniy HepaBeacrB / OTxyna x>4. Tor«a 

(x-4>0, 

cpaay bhaho, hto x ( =3 — nocropoHHHft xopeHb hcxoahoto ypasHeHaa. npOBepxoa 
y6exmaeMcs, hto x=6 yAOBJierBopseT aaAaaHOMy ypaBHemno. HTax, x—6. ■ 


Ilpmep 3. PemHTb ypaBHeHHe -s/l — 4x + 2**y/(2x + 1) J — 8x. 

□ IIpeo6pa3ya npaByio nacrb ypasHeHHx, nojiynaeM: 

y/\—4x+2-y/4x 2 — 4x+l; 

y/l —4x+2=-y/(2x—l) a ; -y/l—4x+2=|2x—1|. 

3to ypaBHeHae HMeeT pemeHHe ahuu> npa ycjioBHH 1 —4x>0, t. e. x< 1/4. TorAa 
|2x— l[=l — 2x (a He 2x— 1, Tax xax sto BepHO toabko npa x> 1/2, hto npOTHBopenHT 

ycnoBHio x< 1/4). 3HBHHT, ^/l—4x+2=l—Zx, oTxyqa 

Vl-4x=-l-2x. (.) 

06Aacn> bo3moxhux 3hahchh3 x onpeAeAseTC* cacreMofi HepaBeacrB 
f 1 —4x>0, 

< t. e. x< —1/2. Bo3BeAH o6e nacre ypaBaeimi (*) b xBaApaT, nojiynaM 

1 —2x>0, 

l-4x=l+4x+4x J ; 4x 2 + 8x=0, xi=0, X 2 = —2. 


KopeHb xi =0 He yAOBJieTBOpaeT ycAOBHio x< —1/2 h no3TOMy sBJiaeTca nocro- 

POhhhm; xopeHb x 2 =—2 yAOBjieTBopaeT HepaBeHCTBy x^ —1/2, ho ero CAeAyeT 

npoBepHTb. IIoACTaBHB x= —2 b HCxoAHoe ypaBHeHHe, noayHHM BepHoe paBeHCTBO: 
3+2=3. HTax, 3aAaHHoe ypaBHeHHe HMeeT eAHHCTBeHHhifl xopeHb x = — 2. ■ 

ITpa pemeHHH ypaBHetmfi nacro HcnoAb3yioTCg MeroA pasnoxCHEM Ha mboxh- 
TeAH h MeroA 3aMCHbi oepeMeHHoft. 

IIpaMep 4. Pemarb ypaBHeHHe (x + 1) (x*+2)+(x+2) (x J + l)=2. 

□ PacxpuB cko6xh h npHBeAs nc>Ao6Hue hachu, HMeeM 2x 3 + 3x J +3x+2=0. 
PaajioxHM Aesyio nacTb yp mmax Ha mhoxhtcah. CHanaAa rpyrninpya hachu 
ypaBHCHHX, a 3aTCM HcnoAbsya $opMyay (1.13), noAynaeM 
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2 (x 3 + l) + 3x (x+1)=0; 2 (x+1) (x 2 -x+l) + 3x (x + l) = 0; 
(x + l)(2x J +x + 2) = 0. 


ITocjieaHee paBeucTBo BepHO npa ycjiOBHH, hto no icpaimeiS Mepe oahh m 
coMHOxHTeneft paBeH Hyjno: x + 1 =0, OTxyaa x= — 1, hah 2x 2 +x+2 = 0. OApaxo 
ABCKpHMHHaRr nocneAHero ypaBHeHHH otphubtcjich, cnenoBaTeAbHO, oho He HMeer 
xopaeft. Hrax, x= — 1. ■ 

npaMep 5. PeuiHTb ypaBHeHHe 7 ^x + - )- 2 hih 

H)‘ 


□ BBeaeM nepeMeHHyio z, nonaraa x-i—=z. Toma 

x 


■ z , OTicyaa no 


<t>opMyne (1.9) HaxoaaM x 2 +2 h—- =z 2 . 

x 2 

3aMeaHB b aaHHOM ypaBHeHHH BupaxeHHe b nepBofl cxofixe Ha z, a bo BTopofi — 
Ha z J —2, noJiyiHM 


7z—2 (z 2 —2) = 9; 2z 2 -7z + 5 = 0; z, =5/2, Zj-1. 


Ana OTucKaHHa x CAepyeT peuiHTb ab a XBanpaTHHx ypaBHeHHH: 

1 5 , . 1 

x-l—=-, 2x 2 -5x+2=0; X| =2; X 2 =-; 
x 2 2 


xH— = 1, x 2 —x + 1 =0; D< 0 — KopueH hct. 
x 


Hrat, nojiyaaeM otbct: Xi =2; X 2 = 1/2. ■ 


IlpaMep 6. PeuiHTb ypaBHeHHe -Jx +1 + N /4x+13 = ,/3x +12. 
□ Bo3Beoa o6e lacrH ypaBHeHHH b KBanpaT, nojiyiHM 

x + 1 +4x + 13 + 2-y/(x +1) (4x+ 13) = 3x +12; 

VCx+l) (4x+13)= —(x+1). 


Eme oaho B03BeaeHHe b KBanpar npHBeuo 6u a yHHiToxeHHio appanHOiiaju,- 
hocth, oflHaxo 3uecb HeT Heo6xoAHMOCTH b 3tom upeo6pa30BaHHH. 3aMenaeM, hto 
H onyHeraoe ypaBHeHHe-cneACTBne MoxeT HMeTb peuietme toabko npa ycnoBHH 
x+l<0. BMecte c TeM oahhm H3 ycnoBHfi cyuiecTBOBaHHa peuieaHa hcxoahoto 
ypaBHeHHH aBAaerca Tpe6oBaHHe x +1 >0. 06a ycnoBHa cobmccthm b cahhctbchhom 
cnynae, ecAH x+l=0, oncyAa x= —1. 3 to 3HaneHHe x, aaa nerxo npoBeparb, 
yAOBAerBopaeT ncxoAHOMy ypaBHeHHio. Tax xax ypaBHeHne-cneACTBHe npyrax xopuefl 
He HMeeT, to npyrax xopaefi He hmcct h ncxoAHoe ypaBHeHHe. Hrax, x = — 1. ■ 

Ilpmep 7. PeuiHTb ypaBHeHHe 3 v /(5+x) J +4 3 \/(5 —x) 3 =5 ^-JlS-x 1 . 

□ Tax xax x=5 He XBAxeTca xopaeM ypaBHeHHH, to o6e aacTH ypaBHeHHH moxbo 

paaneAHTb aa 3 \J (5 — x) 2 , npHieM norepH xopaeS ae nporoofiAeT. IlonyiaeM ypaBHe¬ 
HHe, paBHOCHAbHOe HCXOAHOMy: 



nonaraa 


■ 

\ 5—x 


upHXOAHM x xaaApaTHOMy ypaBHemuo z 2 — 5z+4=0, ot- 

5+x 


xyna zj = l, Z2=4. Ana oTucxaHHa x HMeeu ABa ypaBHeHHH: 




■ 1 
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5 + x 5 + x ■ 

' -= 4. Bo3Beas b Ky6 o6e tacTH Kaxaoro H3 hhx, noayiHM-= 1, OTKyaa 

5 —x 5—x 

5 + x 

x = 0, b -- =64, OTKyaa x = 63/13. HTax, Xj =0; xi = 63/13. ■ 

5 — x 

IlpHMep 8. PemHTb ypaBHeHHe 

2x 2 + 6 - 2y/2x 2 - 3x+ 2 = 3x 4- 3. 

□ 3ariHiueM ypaBHeHHe b cneayiomeM suae: 

(2x 2 -3x + 2)-2 v / lv 2 -3x + 2 + l=0. 

IIojioxhm -Jlx 1 -3x+ 2 —z; OTMerHM, <rro npHroaHMMH woryT 6bm, tojk>ko 
3HaieBHa 2 >0. npoa3Beas yKaaaHRjTO 3aMeHy, noayHHM ypaBHeHHe z 2 -2z+l=0, 

OTKyaa 2=1 — 3to npBroaHoe 3Ha4eaae z h noaTOMy ypaBHeHHe -Jlx 2 — 3x + 2 = l 
arm 2x 2 — 3x+l=0 paBHOCHabHO 3aaaHHCMy. Kopm X! = l/2, x> = 1 stoto KBaapaT- 
hoto ypaBHenas aamnoTCs KopaainB HcxoaHoro ypasHeHag. S 

IlpHMep 9. PeiuHTb ypaBHeaae 


x+ 3 —4sJx— 1 +yj x + 8 —6v/x —1 =1. 

□ IIoaOXHM \Jx— 1 =2 H 3aM6THM, BTO 2>0, X> 1, X = Z 2 + 1. Toraa Ba OCHOBa- 
[ <|>opMyafj (1.23) Koayaaw -^x + 3 — 4^Jx— 1 = Jz 2 — 4z+4 = |z — 2|; 


■Jx + i — fisjx—\ -~Jz 2 — 62 + 9 = |z— 3|. Hcxoaaoe ypaBHeHHe npHMer BHa 

|2-2| + |2-3| = 1. (*) 

Hcnoauys onpeaeaeHHe Moayaa, paccMOTpaM caeayioiane caynan: 

1) ecaa z<2, to 2 — 2 + 3- 2 = 1, OTKyaa 2 = 2; 

2) ecjrn 2<z<3, to 2 —2 + 3 —2=1, OTKyaa 1 = 1, t. e. see 3HancHHa 2 , npHHaa- 
aexaiuae npoMe*yricy [2, 3), yaoBaeTBop«OT ypaBHeHaio; 

3) ecaa z>3, to 2 —2 + 2 —3 = 1, OTKyaa 2 = 3. 

06-beaHHJu 3th peiue-Haa, 3aKaiosaeM, hto ypaBHCUHK) (*) yaoBaeTBOpjnoT see 
3HaieHMa 2 , ajut KOTopux 2< 2 <3. 

Tax xax z = -Jx— 1, to 2<>/x— 1 <3; 3HaiHT, 4^x— 1 <9, OTKyaa 5<x< 10. ■ 
IlpHMep 10. PeniHTB chctcmv ypaBHemril 



□ 3xy cacreMy .THHefimax ypaBHeHHH moxho peuiaTb MeToaoM nocaeaOBaTeab- 
hoto HCKJUOHeHHa (MeroaoM Taycca), oaaaKO npome nocTynaTb Tax: choxhb ypaBHe- 
HHfl, noayaaM 4 (x+y+z) = 24, OTKyaa x+y+z = 6. IIocjieaoBaTeabHO Btinmas sto 
ypaBHeHHe H3 xaxaoro ypaaHeHHS cacTeMu, HaxoaaM x = 1, y = 2, 2=3. ■ 

IlpHMep 11. PernaTb cacTeMy ypaBHemifi 

fx v /y+yVx=6, 

|x 2 y+y 2 x = 20. 

□ Bo3BeaeM b KBaapaT o6e iecth nepBoro ypaBHeHHs: 

x 2 y+y 2 x+2xyVxy=36. 
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Bbrarraa H3 aroro ypasHBBHS BTopoe yp&BHcime chct euu, nojiynaeM xy-Jxy- 8 hjih 
(xy) J = 64, t. e. xy = 4. 3to ypasHeane h BTopoe ypaBBeaae 3a«aHHoii chct tuu 
oopa3yKrr CHCTeMy 


xy-4, fxy=4, 

sum < 

,x.y(x+.)>)-20 (x+y=5. 


Orcwfla HaxoAHM me napu pemeHHfi: xi=4, >| —1 h x 2 = 1, y 2 =4. IlpoBeptoft 
yfieamaeMcs, tto o6e napu yflOBaeTBopaioT hcxoahoh chctcmc ypasHeHHS. ■ 


i pynna A 

PeuiHib ypaBHemia* (2.001—2.066): 


x—3 x+3 x+6 x-6 

2 . 001 . -+---+--. 

x—1 x+1 x + 2 x—2 


2.003. -= (a+1) 3 . 

x—1 

x 2a —x a+b 

2.005. -+-=1. 

a+b a~b x 

b a 

2.007. -+-=2. 

x— a x— b 

x + 2 x+6 x + 10 

2.009. —+—-+-= 6. 

x + 1 x+3 x+5 

5a 4a 3a 

2 . 011 . -+-+-= 8 . 

y+a y + 2a y+3a 

2.013. (x+3) 3 -(x+1) 3 = 56. 


2 . 002 . 


x 3 + l 
x—4 


-1 


= 23. 


x+3 
1 m 2 +n 2 

2.004. x + - = 2 —--. 

x m 2 —n 2 

a 2 —l a — x 

2.006. -+ -—- = 1. 

ax—1 a 


2.008. 


x+n m—n x+p m~p 
m+n x—it m+p x~p 

2 . 010 . 2 . 

(2x-7) (x+2) (x-6) 

2.014. (x—a) 3 —(x—A) 3 =A 3 —a 3 . 


2.015. 8x 4 + x 3 +64x + 8 = 0. 2.016. 3 ^x+^-7 ^1+^ = 0. 

x 2 b 2 b b 2 

2.017. (x+1) (x 3 + 2) + (x+2) (x 2 + 1) = 2. 2.018. -+—=-+- 


x—2 x+2 x—4 x+4 28 

2.019. -+-=-+--. 

x—1 x+1 x—3 x+3 15 


2 . 021 . 

2.023. 

2.025. 


(x—a) 2 +x (x— a)+x 2 19 

(x- a) 2 - x (x- a)+x 2 7 ' 

1 1 l 


x 3 +2 x J +3 12 
1 1 1 


x (x+2) (x + 1) 3 12 


x 3 +x— 5 

2 . 020 . -+ 


3x 


2 . 022 . 

2.024. 


x 3 + x—5 

4 5 

+—:— = 2 . 


+ 4=0. 


x 3 +4 x 3 +5 

x—a x —b 

-+-= 2,5. 

x —b x—a 


2.026. x 4 - 


50 


2x 4 —7 


= 14. 


*BeJnruiHH a, b, e, p, q, m, n, tax npaasuio, cihtsuotcs nocrooHHUMH, a x, y. z, 
u,v,w — nepeweHHiJME. 
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21 


2.027. -x 2 + 4^ = 6. 

2.028. -+—— = 2,9. 

j<r -4x-i-10 

x x 2 + \ 


, 12 4 

2.029. x 2 + x + *~ 1 4-;t~ 2 = 4. 

2.030. 4x 2 + 12x4-1— = 

X X 1 

2.031. Vl5-x + V3-x_=6. 

2.032. y/3x+l-y/x+\ = 


2.033. 

2.034. 

2.036. 

2.038. 

2.039. 

2.040. 

2.041. 

2.043. 

2.045. 

2.046. 

2.048. 


' _ ' r - 

2 v / 7^x:0,6 3 /plO 

V / i0^ i + v / ^ I +3 = 5. 2.035. y /x 1 + 9- s /x 1 -l = 2. 

y/x+ 1 — -y/9— x=^Jlx— 12. 2.037. -j3x+4+y/x—4 — 2y/x. 
y/x+y/x+U +sjx—^Jx+ 11=4. 
y/ x+1 +\/4 a' +13 —^3x~b 12. 

V / 2x+5 + > /5x+6 = v /l2x+25. 

V 5 ^ + 7- 3 v /5x- 12=1. 2.042. 3 v /x + 34- 3 v / x-3 = l. 

V24+v/x-V5 + V^=l- 2.044. Vl + V 1 - V* = 2. 

v /3x 2 +1+v / * 1 + 3 = v / 6* 2 +10. 

3 J7 *~i v?-i 

2.047. -^=--= 4. 


1 +\/l +j:V- x1 — 24 =jc. 

——fr-v' 5 - 

X-y/x 2 -X X + y/ X 2 -X 

(5 — x)y/5 — X+(X — 3)y/x—3 
2.049. -— ,_, -= 2. 


S/* 2 -! V*+l 




2.050. 

2.051. 

2.052. 

2.054. 

2.056. 

2.058. 

2 . 060 . 


^5+ 3 y/x + y/5— 3 y/x= 3 -^X. 
(x—a)y/x—a+(x—b)^x—b 
n/x—a + y/x—b 
y/x + 3 y/x 


=a—b; a>b. 


yfx — 3 \Tx 


= 3. 


2.053. 2 3 y/x + 5 6 V^c-18=0. 


yjX — i yJx‘J~X = 56. 2.055. 3 3 y/x — 5 3 y/x 1 — 2x l . 

x 3 y/x—4 3 y/x*+4 = 0. 2.057. y/x 1 + 32-2 V* 2 + 32=3. 

5 v / (5x+2) 3 - ..I 6 = = 6. 2.059. v^+8 + V-* 3 + 8“6. 

V(5*+ 2 ) 3 

- 4 - io “- 'M+'M- 2 - 
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. 16z , jz — 1 

2.062. 3 /-+ 5 /-= 2,5. 

Vz-i V ife 

4 \/x+3 

2.064. —=— + —-= 2. 

V* + 2 5 

2.065. x 2 + 3x-18+4V* 2 + 3x-6 = 
2.066. x 2 -4x-6 = ,/2x 2 -8x+12. 

PeraHTb CHCTCMU ypaBHeHHH (2.067- 

[x—y= 1, 

2.067.. / , \ 

(x 3 -y 3 = 7. 


2.063.1 x 2 + Jx 1 + 20 = 22. 


fx 4 +>» 4 = 82, 
2.069. ( 

W=3. 

[(x-y) xy = 30, 
2.071. f * 

((x+j-) xy= 120. 


fy 2 -xy= -12, 
2.073. \\ 

|x 2 —xy=28. 

fx 3 +^ 3 = 7, 
2.075. ( / 

|xy (x+y) = —2. 

fx -1 +y -1 = 5, 
2.077. \ , 

{x 2 +y -2 = 13 

(u 2 + mv = 15, 
2.079. <! , 

(v 2 4 -mv = 10. 


■2 y 

- + r 3> 

x 3 

x 3 3 

-f - 

2 y 2 


2.083. <y x 6’ 

(x 2 —y 2 = 5. 


2.085. | 


xV = 13, 
x 3 y 2 = 2. 


-2.119): 

fx 2 +y 2 + 6x + 2>> = 0, 
2.068. \ 

|x + y+8 = 0. 

2.070. f(^0.2) 2 + (y + 0,3) 2 =l, 
{ x+y=0,9. 

{ x 2 +y 2 10 

x+y ~ 3 ’ 

1 1 3 

_ + _ = 
x y 4 

fx*—y*= 15, 

i f\n a J J 


* 1 3 3 c 

(x 3 y-xy 3 = 6. 
fx 2 y 3 + x 3 y 2 = 12, 
^ (x 2 y 3 —x 3 y 2 = 4. 

r J___L = I, 

2.078. \ y ~ ] y+l X 
) y 2 —x—5 = 0. 


fl2 (x+y) : 

2.080. i 

[6 (x—y) 2 - 

f (x—y) ( x ' 

2.082. { 

l*+>= 5- 


+y) 2 + x=2,5-y, 
•y) 2 + x = 0,125+y. 


—y 2 ) = 45, 


(x+y x-y 13 
2.084. <x-y x+y 6’ 
(. xy=5. 

2.086. •iy x 6 
[x+y =5. 


41 



2.087. 

2.089. 

2.091. 

2.093. 

2.095. 

2.097. 

2.098. 

2.099. 

2 . 101 . 

2.103. 

2.105. 

2.107. 

Z109. 


2.088. 


2.090 


2.092. 


, x + y+- = 9, 

y 

(x+jO_*_ 20 ^ 

y 

fx 3 +;>> 3 = 7, 

W=-8. 

Wy+xy 1 - 6, 

{xy+(x+>») = 5. 
fx 3 +y 3 = 65, 

\x 1 y+xy 1 = 20. 

(x 3 +y 3 = 35, 

(x+j>-5. 

'lx+ y+ z = l, 
x + 2y+ z = 8, 
x + y+2z=9. 

v—M=l, 
tv—v=l, 

(«-1) 3 + (v-2) 3 + (tv-3) 3 = 3. 



(u 3 + v 3 +l=m, 
|m 3 v 3 = — m. 
fx 2 +.y 4 =5, 

“ W J =2. 

(x 3 +y 3 = 9, 

2.094. ( 

W=2. 

{ x+2>»+3z=3, 
3x+ y+2z=l, 
2x+ly+ z=2. 


l*+y l*-y . 
"V 8 v 12 ” 
fv^+V>=lo, 
1 4 Vjc+ 4 V>- 4 - 

1 1 4 

IV* Vk 3 

1^=9. 

[*V)'+3'V*= 6 . 

(x I >>+j' 2 x = 20. 

f*V*+3'+ 4 V*~V — 4 > 

l y/x+y—*Jx—y= 8 . 
(x-y=8a 2 , 

lVi+V?=4a. 


r 4 V«— 4 -nA=i> 

Z100. / 

lV«+V v = 5. 

rim. Pf'A+vJt-tvS. 

[x+^=5. 


2.104. 


f’ 

lx-( 


+ x>>+>’=91 ) 
,x+V^’+>'=13. 

2.100. (V^VS-4, 

(x+j-=28. 


Z108. 

2.110 


■{ 


4 V«+v— 4 V“— V = 2, 

M + V — V M — v-«8. 

, fv g+g -3. 
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-2 /— 1 , 


x + a 


- + 


- = 2 , 


2 . 111 . 


2.113. 


2,114. 


yj5x+y + yj5x —y = 4. 


2 . 112 . 


x + a 


v/2.x— y +11 — *j3x+y — 9 = 3, 
*^/2x~y+\\+*s/3x+y — 9 = 3. 

2.115. 


tv*+^+ 3 \/^-\v=6, 


2.116. 

2.118. 

2.119. 


2.1!7. 


x+y = xy + a. 


u 2 + v 2 — uv+ 13, 
«4- v=~ s /«v + 3. 
S/* + V?= 3, 


3 v/x 3 - 3 >/x>'+ 3 Vr* = 3. 


tV(^+v) 3 (x-y) 2 = 8. 

(■%/!'- Vj = 0,.5 >Jxy, 

[x + y^5. 

^y/xVy+ 3 VyVx= 12 , 

[ jc>>=64. 

f3 (2-v / ^) _, + 10 (24-7*+/)'‘ = 5, 
i.4 (2 — x/x—y )" 1 — 5 (2+Vx+>')‘ 1 = 3. 

2.120. He pernaa ypaBHemw ax 2 + bx + c = 0, Hafira x f 2 4- x f 2 , rae 
X| hx 2 — kophh aaHHoro ypaBneHHs. 


2.121. CocTaBHTb KBaapaTHoe ypaBHeHHe c xophjimh — h —, rae 

x\ x 1 

X| h x 2 — kophh ypaBHeinia ax 2 4-Ax4-c=0. 

2.122. CocTaBHTb ypaBHeHHe BTopon CTeneHH, ohhh H3 Kopnefi KOToporo 
paBeH cyMMe, a apyroft — npoH3BeaeHHK> xopHeii ypaBHemis ax 2 + bx-+c= 
= 0 . 

2.123. CocTaBHTb ypaBHeHHe BTopofi creneHH, xopHH KOToporo 6 mjih 6jj 
H a eauHHay Goiibiue KopneH ypaBHenaa ax 2 + bx + c=Q. 

2.124. OnpeaejiHTb xoa^HiyieHTht XBappaTHoro ypaBHemw x 2 +px + 
+ q= 0 Tax, HToSbi ero xopHH 6bum paBHW p h q. 

2.125. HafiTH K03<J>4>HaHeHTM A a B ypaBHemia x 2 + Ax + B=0, ecjiH 

H3BeCTHO, HTO HHCJia A H B HBJUnOTCH H eTO KOpHHMH. 

2.126. UpH xaxoM ueJioM 3HaneHHH k oaHH H3 xopHea ypaBHCHHs 
4x 2 — (3k + 2) x + (k 2 -1) = 0 BTpoe MeHbme apyroro? 

2.127. npn xaxoM aejiOM 3HaaeHiui p ypaBHemia 3x 2 —4x4-p— 2=0 
H X 2 —2/7X4-5 = 0 HM«OT o6taHH KOpeHb? HaHTH 3TOT KOpeHb. 

2.128. HafiTH Bee 3HaaeHHa a, npH xoTopbix cyMMa xopHefi ypaBHemis 
x 2 — 2 a (x — 1) —1=0 paBHa cyMMe KBaapaTOB xopHefi. 

2.129. npn xaxoM 3HaaeHHH a ypaBHemis x 2 + ax + 8 = 0 h x 2 4-x4-tf = 0 
HMeioT o6ihhh sopeHb? 

2.130. B ypaBHeHHH x 2 — 2x + c=0 OnpeaejiHTb to 3HaaeHHe c, npn 
kotopom ero xopHH Xi h x 2 yaoBJieTBopaioT ycJioBmo 7x 2 —4xi =47. 

2.131. He peiuas ypaBHemis x 2 —(2a+l) x + a 2 + 2=0, naHTH, npn xa- 
xom 3HaieHHH a oaHH H3 xopHefi b 2 pa3a 6oju.me apyroro. 

2.132. npn xaxoM SHasemiH p OTHomeHHe xopHefl ypaBHCHHs 
x 2 +px—16 = 0 paBHO —4? 
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2.133. He pemax ypaBHemix 3x 2 — 5x —2=0, Hairra cyMMy Ky6oB ero 
sopHefi. 

2.134. npH KaxoM ijcjiom 3HaaeHHH b ypaBHemix 2x 2 + (3A — 1) x— 3 = 0 
H 6x 2 —(2A —3) X— 1 =0 HMCIOT o6mHH XOpeHb? 

2.135. IIpH raxo.M noaoaarrejibHOM 3HaaeHuu c oahh xopem. ypaBHemix 
8x 2 —6x+9c 2 = 0 paBCH XBajrpaTy apyroro? 


rpynna E 

PemHTb ypaBHemix (2.136—2.182): 

2136 t 

' (x+l)(x+2)(x+3)(x+4) 

x—m x+m x—2m x + 2 m 6(m— 1) 

2.137. -+-=-+--- 

x— 1 x+l x—2 x+2 5 

z +1 z—4 z+8 z—8 

2.138. -+---+-+ 6. 

z— 1 z+1 z—2 z+2 

2.139. ax 4 -x 3 + a 2 x-a=0. 2.140. (x+l) 5 + (x-l) 5 = 32x. 

2.141. (2x+a) 5 -(2x-a) 5 = 242a 5 . 

2.142. (x 2 + x+l) + (x 2 + 2x + 3) + (x 2 + 3x+5) + ... + (x 2 + 20x+39) = 


= 4500. 


2.143. |x| + |x-l| = l. 
x 2 + l x 2 +2 

2.145. --+-= —2. 


2.144. |x| 3 + |x-l| 3 = 9. 

x x+l x + 2 25 

2.146. -+-+-=—. 

,x+l x + 2 x 6 


x+l x—2 

2.147. (x+l) 2 (x+2) + (x—l) 2 (x—2)= 12. 

u 1 u 

2.148. --+-= 2. 

2—u 2 2-u 

2.149. x 3 —(a+A + c) x 2 + (aA + ac+Ac) x—abc= 0. 
x 2 +l x 

2.150. -+——=-2,5. 


2.152. — + 


x 2 + l 
1 10 


1151 7 K)- 2 (* ,+ :f.)- 9 ' 


x 2 (x+2) 2 9 


2.153. 2 (x—l) 2 —5 (x— 1) (x —a) + 2(x—a) 2 = 0. 

x 2 + 2x + l x 2 + 2x + 2 7 

2.154. -r—--+- 


x 2 + 2x+2 x 2 + 2x+3 6 


24 


15 


x 2 + 2x—8 x 2 +2x—3 

6 8 


= 2 . 


2.155. 

2.157. 

(x+l) (x+2) (x—1) (x+4) 
2.159. (x 2 + 2x) 2 —(x+l) 2 = 55 


2.156. 


z 2 —z z 2 —z+2 


-z+1 z 2 —z—2 


= 1 . 


= 1. 2.158. (x 2 —6x) 2 —2 (x—3) 2 = 81. 
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/x—2\ 2 (x+2\ 2 x 1 —4 

2.160. 20 - -5 - +48 —— = 0. 

\x+lj \x-\) X J -1 

2.161. (x+v^x 2 — l) 5 (x — y/x 1 — l) 3 = 1. 

2.162. v V + *+4 + v / * i +x+1= v / 2* i + 2jc + 9. 

r 2x+l 

2.163. y/x+ 


- = 2 . 


2.164. v /x+2- 3 v / 3x + 2 = 0. 
2.166. 3 - v /x+ 3 v /x — 16 = ^x — 8. 


x+2 

2.165. 3 v / x + 7->A+3= 0 ' 

2.167. 3 V^I+ 3 V^-V2x-3 = 0. 

2.168. (x — 1) x (x+l) + x (x+1) (x + 2)=3x 2 + x+18x- v /x —16. 

2.169. 5 15 - v /x 22 + x % *y/x—22 ,5 v /x’ = 0. 

/z + 1 


2.170. -2 /-= 3. 

z+1 

2.171. (v / ^ + v^) 3 + (v / ^+l+V^) 2 = 2- 

120 + X 120-X r 

M72 - 

2.173. (x + 4) (*+1)-3 vW5x+2=6. 

2.174. -y^x 2 —2x + 15 + - v /3x 1 —2x+8 = 7. 

2.175. 


jlS — lx—x 2 _ 

/ 8-6x + x 2 

/ 8-6x+x 2 \ 

/18 —7x—x 2 


2.176. x+8 + Xyjx+l + ^ x+1— \/ x+ 7— 4. 


2.177. 2^/5 Vx+T + 4 —y/2 4 V*+1 -1 = \/20 *7^+1 + 5. 
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2.178. 1 y/(ax-b) 3 - 7 y/(b-axy 3 = -; a* 0. 

8 


2.179. 3 V / 9-V / x+T+ V7 + V^+I=4. 


2.180. .— -= x+Vx 2 -16-6. 


2.181 


\/(a- x) 2 +- v /(o-x) (b-x)+ y /(b—x) 1 7 

-v/Ca-x) 2 -./^-*) (A-xJ + VCA-x ) 2 3 
2.182. 3 v /x + a + \/x+a+l + 3 V JC + a + 2 = 0. 


Pennrn. cHcreMM ypaBHeHHH (2.183—2.243): 


t 


2.183, 


(x 2 +y=y 2 +x, 
L b 2 + x=6. 


2.184, 


•{: 


x 3 +y 3 = 19, 
x 2 y+xy 2 = —6. 
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2.185. 

2.187. 

2.189. 

2.191. 

2.193. 

2.195. 

2.197. 

2.199. 

2 . 201 . 

2.203. 

2.205. 


fx 2 +y —20 = 0, 
|x+y 2 -20 = 0. 
x 3 + 3xy 2 =158, 
3x 2 y+y 3 = —185. 
fx 2 +y 2 = 34, 
\x+y+xy=23. 

2x 2 —3xy+y 2 = 3, 
x 2 + 2xy —2 v 2 = 6. 



2.192 


- + xy = 40, 

- + xy= 10. 

x 3 +y 3 = 9a 3 , 
x 2 y+xy 2 = 6a 3 , a^O. 
x 6 +y 6 = 65, 
x*-x 1 y 1 +y* = 13. 
x 4 + x 2 y 2 + y 4 = 91, 
x 2 + xy+y 2 = 13. 


f(x~y) (x 2 +y 2 ) = 5, 
2.194. - " , , 

l(x + y)(x 2 -y 2 ) = 9. 


2.196. 

2.198. 


x 4 +y 4 = l?, . 

x 2 -}-^ 2 = 5. 
fx+y+xy = 7, 
jx 2 +y 2 + xy = 13. 

2 200 (x 1 ~y 2 ) = ’3a 3 , 

' l(x+y)(x 2 +y 2 ) = 15a 3 ; a* 0. 


r 


4 4 

— +-= 3, 

Jx+y x-y 2.202. 

((x+y) 2 + (x—y) 2 = 20. 


4 5 5 

-f- = 0, 

x+y — 1 2x— y + 3 2 

3 1 7 

- 1 -- + — = 0 . 

w x -by — 1 2x—y + 3 5 


f(x+y) 2 + 2x = 35-2y, 
{(x—y) 2 —2y = 3 —2x. 


x+y+- = 7, 

r 


x+y + - 


(x-y) x 3 

- y 2 
5 


2.204. 


2.206. 


1 

x-y 


ab +1 


1 flA + l 

x—y 4-=-. 

x+y a 

2y 

+-- 1 , 


= 12 . 

4 


x 2 +y 2 — 1 

, , 4x 

x 2 +y 2 +— = 22. 


x 2 —xy y 2 —xy 


2.207. 


x 2 —xy y 2 — xy 5 


2.208. (Ofr+Ufr+U- 

l(x-l) (7-1)=2. 



2.209. 


2 . 211 . 


2.213. 


2.215. 


2.216. 


2.217. 


2.218. 


2 . 220 . 


2 . 222 . 


f(*+>0 (y+i)=io, 

l(x+^)(^+l)=25. 


{ x+y+z= 3, 
x+2y—z=2, 
x+yz+zx = 3. 


{ x+yz=2, 
y+zx = 2, 
z+xy = 2. 

{ x+y+z = 0, 

2x + 2y+z = 0, 

(x+l) 2 + (y+2) 2 + (z + 3) J =14. 


{ x+y + z=2, 

2x+3y+z= 1, 
x 2 4- (y+2) 1 + (z - 1 ) 2 = 9. 


x+y+z = 6, 
'■ 2.214. < x (y+z) = 5, 
ly (jc+z) = 8. 


f 


x+y+z= 0, 
cx + ay+bz = 0, 

l(x+ b) 1 + (y + c) 2 + (z+ a) 1 = a 2 + b 2 + c 1 . 


x—ay+a 2 z=a 3 , 
x—by+b 2 z=b 3 , 

^x—cy+c 2 z=c 3 ; a^b, bite, c¥*a. 

'ax + by+cz=k, 
a 2 x+b 2 y+c 2 z=k 2 , 
a 3 x + b 3 y + c 3 z—k 3 ; a±b, b¥=c, cita. 


2.219. 




2 . 221 . 


fx-1 y+3_z-l 
2 ~ 3 ~ 4 ’ 
^2x+3^-5z+19 = 0. 


(\2x + 3y| = 5, 
j|2*-3^ = l. 


r^+Vy - 56=0, 
2.223. 1 _ v ' 

lVJC+3’-56=0. 
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2.224. 

2.226. 

2.228. 

2.230. 

2.232. 

2.234. 

2.236. 

2.238. 

2.240. 

2.241. 

2.242. 

2.244. 


7 ?- 


Jx+y + yJx-y, 


I M-V4 


u — v_ 12 

u4v u + v’ 

u 2 + v 1 = 41. 


2.225. 


57 


2.227. 


- / ii!+ 
y x+y y x+l 


jx+l 
I y + 2 


y+2 

x4l 


= 1,5. 




X7=2. 


J-Vj'+a/^SO, 

1xVx47- n /7=35. 

jV^= 3 , 

l^/x+5 4 7 4" 3 = 5. 

- s /x474- s /.V + 2 = 3 > 
y/y + z+y/z+x= 5, 
^y/z+x+'Jx+y—^. 

r«r 1/J y£+v“ 1/2 Vv-i,5, 
[ uv= 64. 

1^/2x4741 —-v/x+^= 1, 
{3x4-27=4. 


2.229. 


2.231. 


--2 3 /—=1, 

x V>’+ 1 

-s/x +74 1 4- v^x—74-10 = 5. 

V / x 2 +7 2 4-Vx 2 -7 2 = 6, 

L X7 J = 6^/10. 

j 3 v /u+v4- 3 - v /v4-»v = 3, 
2.233. a 3 v /v4w4 3 v /w + u=1, 

1 3 y/w+u 4 3 v^iTTv = 0. 

rVx4-V5 = 3, 
1x4-7=17. 

{-v/x+ 74 - ^2x+y+2= 7, 
{3x4-27=23. 


2.235. 


2.237. 


s (x 2 41) 74 -( 7 2 4 -l) x = 4 x 7 - 
j5^/x 2 — 37 — 884 -^x 4 - 67 = 19, 
l3Vx 2 - 37 - 88 = 142^x4 67 . 
Jx 2 4274-(/x 2 4274l = 1, 
j 2 x 47 = 2. 

1\ ' / *- 2 ' 2 . 243 . 

(^x 2 —18 = 27 (47 — 9). 


2.239. (V-^ + \A^ = 3 , 

{2x47=7. 


lx y 5 
-424-=-, 
f 7 x 2 

1x471 = 5. 


Pennrrb ypaBHCHHC 



* (x+l) + (x+l) (x+2) + (x+2) (x+3)+... + (x + 9) (x+10) = 

= 1'2+2 3 + 3 4+... + 9 1 10. 

2.245. HafiTH Koa^^HipieHru man XBaApaTHoro TpexHneHa x 2 + mx+n, 
CCJIH H3BeCTHO, HTO erO OCT3TKH npH fleJICHHH Ha flByHJieHM x — m h x — n 
cooTBcrcTBeHHO paBHii man. 

2.246. KBaapaTHoe ypaBHeHHe ax 2 + bx+c=0 uMcer as a xopwj. Co- 
CTaBHTt HOBoe KBaflpaTHoe ypaBHeHHe, y xoToporo oahh H3 xopHefi Ha 
CAHHHiiy MeHbrne Sojibiuero xopHH, a apyrofi — Ha eaHHHuy 6 ojh,ihc Mem>- 
rnero xopiw aaHHoro ypaBHeHHH. 

2.247. OnpeAenHTb, npH xaxax 3HaHeHHxx m oahh h3 xopHefi ypaBHeHHa 
z 3 —(m 2 —w + 7) z— (3m 1 — 2m -6) = 0 paBeH —1. OTbicxatb ppa ocrajibHbix 
xopHX ypaBHemia npu 3 thx 3uancmixx m. 

2.248. noKa3axb, hto ecjm KoaiJxJJHAHeHTU a, b, c ypaBHCHHH ax 2 + bx + 
+ c = 0 CBH3aHu ycjioBHCM 2b 1 — 9ac=0, to oTHomeHHe KopHefi ypaBneima 
paBHO 2. 

2.249. IloKa3aTb, hto ecjra a a b — KOpHH ypaBHeiuui x 2 +px+l=0, 
abac — xopHH ypaBHeHHH x 2 + gx + 2 = 0, to ( b — a) (b — c)=pq — 6. 

2.250. ITpH xaxax 3HaieH mx a ypaBHeHHx x 2 +ax+ 1 — 0 a x 2 + x + a=0 
HMeiOT o6lHHH KOpCHb? 

2.251. npH KBKOM nOJIOaCHTeJIbHOM 3HaneHHH p KOpHH ypaBHCHHB 
5x 2 —4 (p + 3) x + 4 =p 2 irpoTHBonojioacHbi no 3Haxy? Hafira 3th xopHH. 

2.252. HafiTH xo3(]><}>HiuieHTbi ypaBneHHs x 2 +px + q—0 npa ycjiOBHH, 
hto pa3HOCTb xopHefi ypaBHeHHs p:.BHa 5, a pa3H0CTb hx xy6oB paBHa 35. 

2.253. CocTaBHTb KBaAparaoe ypaBHeHHe c xopnaMH (a+b) 1 a ( a—b ) 2 , 
ecAH a h b — xopHH ypaBHemuj x 2 +px + q=0. 

2.254. IlycTb a a /?— xopHH ypaBHemm 3x 2 + 7x + 4 = 0. He pemaa 
AHHHoro ypaBHeHHs, cocTaBHTb HOBOe XBanpaTHoe ypaBHeHHe c hhcaobmmh 

a fi 

K 03 (}) 4 )HIWeHi aMH, KOpHH KOTOpOTO paBHbl -—- H --. 

2.255. noxa3aTb, hto qpeAH xopHefi ypaBHeHHS x 4 +5x 3 + 15x — 9 = 0 
ecTb Tonbxo oahh noAoacHTeAbHbifi h TOJibxo oahh orpHnaTejibHbifi (caMH 
xopHH HaxoAMTb He o6x3aTenbHo). 


rpynna B 

PeuiHTb ypaBHeHH* (2.256 — 2.302): 

2.256. (x 3 + x~ 3 ) + (x 2 + x~ 2 ) + (x + x _1 ) = 6. 

2.257. (x + 3) 4 + (x + 5) 4 = 16. 

2.258. (x—l) 5 + (x+3) 5 = 242 (x+1). 

2.259. (x—2) 6 + (x—4) 6 = 64. 

2.260. 27x 3 + 9x 2 — 48x+20 = 0. 

81 r 2 

2.261. x 2 +-- = 40. 

(9+x) 2 

2.262. x 3 — x 2 — = 2. 

X 3 — X 2 

2.263. 2 (x 2 + x+ 1) 2 —7 (x-l) 2 =13 (x 3 -l). 

2.264. 10x 3 —3x 2 —2x+1 =0. 

2.265. x 3 —(2a+l) x 2 + (a 2 + a) x—(a 2 —a) = 0. 
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2.266. « 3 —(2a+l) u 2 + (a 2 + 2a— b 1 ) u+(b 2 —a 2 ) = 0. 

2.267. x 3 -(p 2 -p+ 7) x—3 (p 2 -p- 2)=0. 

2.268. x 3 -(2a+l) x 2 + (a 2 + 2a-m) x-(a 2 -m) = 0. 

2.269. x 3 —3ax 2 + (3a 2 —A)x—(a 3 —aZ>) = 0; 0. 

2.270. 4x 4 — 16x 3 + 3x 2 + 4x— 1 =0. 

\\£.271. x 3 -2ax 2 + (a 2 + 2v^-9)x-(2a 2 v / 3-12a+6 v / 3) = 0. 

^ 2.272. x 3 —2x 2 —(a 2 —a—1) x + (a 2 —a) = 0. 

2.273. x 3 —(3a—1) x 2 + (2a 2 -3a) x + 2a 2 = 0. 

2.274. z 3 — (2p + 1) z 2 + (p 2 + 2p-q) z-(p 2 -q) = 0. 

2.275. ^-^-^ + 7^ = 0. 

2.276. y /u 2 -u-l + y/ii 2 + u+3=y/2u 1 + 8 

(orpaHH^HTbCJi OTHCxaHHeM nonoacHTejibHLix KOpHefi). 

2.277. y/x 3 + x 1 -l+ x /x 3 + x 2 + 2 = 3. 

2 + X r~ 

2.278. -f- x = 1 “f- x. 

2—jc 


2.279. Jx+2 y /x^\+y/x-2 s /x^\=x-\. 

2.280. 3 v / xTi + 3 V / x + 6== 3 v / 2x+ll. 

x 2 /- 4 

2.281. —== + V5x + 4 = ~ x+2. 

•v/5x+4 3 

2.282. V , Jf I -19x + 204-V* 2 -25x-150 = 3 


x+5 
x— 30 


2.283. 


2 _ _ /' 

- (v'x 2 + 37x+336- N /i 2 + 18x + 32)= j- 
19 v V 


21 + x 


16 + x 


2.284. % /lx i + 8x+6 + y/x 2 -1 = 2x + 2. 

2.285. ---———=- 7 /-p. 

2 -* 1 2 Vx + v^ 

2.286. x 3 + x + Vx 3 + x-2=12. 

2.287. 5 3 y/x \'x + 3 ’a/* V* = 8 - 


20 /- 

2.288. —p + x N /x + x = 22. 

V* 

2.289. V^8-Vx~8 = 2. 

2.290. 4 v / 18 + 5x 4- V'64 - 5x=4. 

2.291. 6 3 y/x — 3 + 3 y/x—2 = 5 6 -J(x—2) (x-3). 

2.292. J~x^\+y/x+3 + ly/(x-\) (x+3) = 4-2x. 

2.293. V^+3 + V / ^+1= 32C +2n/2x 2 + 5x+3- 1 6. 
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X S yfx — 1 5 y/x , — l 

2.294. —~ - -j —— —r-=16. 


2.295. 


X'-l 
1 


;+ 


5 V*-l 
l 


y/x+ 2 y/x y/x- 3 -^X 3 


2.296. - 7 ==== + v /2x+T5 = 2.x. 
V2x+15 

2.297. x !S — 7 x~ 2I5 + 6x~ 1 = 0. 


i 3 ; r i_ll 
X - 3 


/ X 


2.298. 8,4 'V^' 7 -0.2 V*' 

2.299. 3 N /(2 —4- 3 y/(T + x) 2 — Z y/{1 4- .*) (2-.*) = 3. 

2.300. y/x^2 + ^4^x=x 1 -6x+n. 

(34—jc) V*+7-(x + l) 3 Jm~x 

2.301. - — W=r — ■ — - = 30. 


2.302. 


V34-X- V JC+1 

( 3 > / / (15 — jc ) 2 + V05-x) ( jc - 6) + 3 v /(x^6) 7 ) 2 _49 

^3‘ 


3 Vi 5—x+ 3 ^/x—6 


PeuiHTi. CHcreMW ypaBHeHHH (2.303—2,341): 

, , , . r2x+j'+z = 0, 

fx+y+z = 4, 1 

2.303. ( ’ 2.304. < 

[2x>—z 2 =16. ' 


l 


3x+2>’+z = 0, 

3 (*+2) 3 + 2(j+1) 3 + (z+1) 3 = 27. 


2.305. 


{ 2jc+^+z=6, 

3x + 2>> + z=7, 2.306. 

(*-l) 3 + 0 + 2) 3 + (z-3) 3 = 7. 


x y z 

- H—f — = 3, 



2.307. 


x 2 +y 


1 21 
- + 2xy=~, 


1 2 2 21 

— + x 2 +y 2 = —. 

'2xy 4 


Ca + b b+c c + a 

I x +y y+z z + x 

2.308. < f^_^_ c + f±f = i ) 

I x+y y+z z+x 
a+b b+c c+a 

-1-4-- 1. 

x+y y+z z+x 


L 


2309. 


2311. 



= 12 , 

W 

.(xy) 2 + xy= 6. 
jx 2 +y 2 —x—y= 102, 
|x>'-l-;t+>’=69. 


J _ + —H—: = 14, 
2310. <y y 1 y 3 


2312. 


,x+^=3. 

j(*+j) (x+2y) (x 4- 3>0 = 60, 
l(y+ x) (y + 2x) 0+3x) = 105. 
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2.313. 

2.314. 

2.315. 

2.317. 

2.319. 

2.321. 

2.323. 

2325. 

2.327. 

2328. 

2329. 

2331. 


((x+y)(x 2 -y 2 )=\6, 
1 (*—>) (x 2 +.y 2 ) = 40 . 
x 3 + y 3 = 2, 


2xy z — x 2 y= 1 
x* + 6x 2 y 2 +y*= 136, 


(orpaHHlHTbCH OTbICKaHHeM UejlOHHCJieHHUX 

1 pemeHHfi). 
9 (« 4 + v 4 )=17 (u + v) 2 , 
3 «v= —2 (w +v). 


2.316. 



2.318. 


2.320. 


(m 2 + v 2 ) (u + v)= 15 uv, 

(m 4 + v 4 ) (m 2 + v 2 ) = 85 u 2 v 2 . 


x 3 +x 3 y 3 +>’ 3 = 17, 
x+x>>+j> = 5 . 


HO (x* + y*) 

(* : f >’ 2 = 5. 

'x+y+z=6, 

1 1 1 
- + -+-=1,5, 
x y z 

<xyz^ 8. 

'^x-y+z = 6, 

l x 2 +y 2 +z 2 — 14, 

—y 3 +z 3 ~36. 

{ uv + VH | = 2a 2 , 

\yv + wu= 2 a 2 — a— 1, 
wm + mv = 2<? 2 4 a —1. 


1 7 (>: 3 y + xy 3 ), 


2.322. 


(x 3 +y 3 = \9, 

|(x^ + 8)(x+y) = 2. 


2.324. 


|X+y+z=2, 

I x 2 +y 2 + z 2 — 6, 
^.x 3 +9' 3 + z 3 = 8. 


{ xy+yz= 8, 
>>z+zx=9, 
zx+xy = 5. 


'uvx 2 = 8, 
vx 2 >v = 24, 

I x 2 nu= 12, 

^m + v4-h | = x4-4 


(Oi'paHHHHTbCa OTbICKaHHeM nojio*HTejibHbix 

PCIIICHHH). 


2330 f' /5 + v5+'- 1 . 


fy/x 2 +l+ y /y 2 — 5 = 5, 

[x 2 +y 2 =l3. 

fVx+Vy= 9, 

J- r (orpaHHHHTbCH OTbICKaHHeM IiejIOHHCJieHHblX 
(. 3 y/x+ 3 y/y =5 pemeHHfi). 
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f 3 -v/x —v = Jx—y, f Jx 2 — xy + ^ 

.332. { , _1 v ,_ll_ 2.333. \ , 

lVx+ y = Wx+y—4. (x 2 -y 2 = 41. 


y /x 1 -xy + ^/xy-y 1 = 3 (x-y), 


2.334. 


2.336. 


2.338. 


3 *Jx+y = yfx+y —4 
|\/l -4 jc 2 - v^l — 4y 2 = 2 (x+y), 


[x 2 +y*+4xy= — -. 
x 2 + x 3 y/xy i = 32, 


2.335. 


■y 2 +y 3 y /x 1 y= 162. 


u + v + - s /m 2 —v 2 = 1 2, 
\yju 2 — V 2 =12. 

v/* — 4 + v /y + - N /z+4 = 6, 

2 - 337 - ^ 2 v / x^4- v />-4Vz+4=-12 > 


v / ^+>’ + 4 V / ' x- '>’ = 8 > 

\/x 3 + x 2 y-xy 2 -y 3 = 12. 


st+y + z= 14. 


2.339, 


2.340. 


\/x+s/y+y/x-y/y = 2 , 


2.341. 



Vy + Sx-J,-S*-i- 

■ . . - 

•■Jxyi- 1. 

2.342. 1. Ilycxb HHCJia x ( , x 2 h x 3 cuyacax kophhmh MHoroHJiena 
ax 3 + bx 2 + cx+d. B xaxoM cjiynae HMeer Mecxo xoaqjecxBO 
ax 3 + bx 2 + cx+d=a (x—xi) (x—x 2 ) (x— x 3 ). 


Bocnojib30Baxbca sxhm xoawecxBOM ah* nonyienHa (JopMyji, CB»3UBaiomHx 
KOpHH H K03(J)4)HipieHXU flaHHOrO MHOrOHJICHa. 

2. C noMombio (J)opMy.x, nojiyneHHiix b n. 1, HaflxH kophh Xi, 
x 2 h x 3 ypaBHenH* 8x 3 — 20x 2 — 10x+33 = 0, cocTaBHB h peuiHB HOBoe xy6a- 
aecKoe ypaBHeHHe c KopmtMH X[ + x 2 , x 2 + x 3 a x 3 + X]. 

2.343. PeuiHXb ypaBHeHae 3x 3 4- 2>/3 x 1 — 21 x -f 6^/3 = 0, ecjiu h3bccxho, 
*rro npomBefleHHe AByx ero KopHea paBHo 1. 

2.344. PeniHTb ypaBHeHae 2ox 3 —(2a 2 + a + 2) x 2 + (a 2 + 2n+l) x—a = 0, 
ecjni mBecxHO, hxo npoH3BefleHHe flByx ero Kopnefi paBHo eflamme. 

2.345. fln* ypaBHeHH* x 3 4-ax 2 + 6x4- 1=0 npoH3BeaeHHe cyMMbi ero 
KopHea Ha cyMMy ax o6paxHHX BenaHiiH Bupa3axb xepe3 K03<JxJ)HiuieHTbi 
a a b. 

2.346. Pernaxb ypaBHeHae 8x 3 + 4x 2 —34x +15 = 0, ecna H3BecxHO, hxo 
naa H3 ero KopHea x\ a x 2 yAOBJiexBopaiox cooxhouichhio 2 x , — 4x 2 = 1. 

2.347. floKa3axb, bxo ecjia kophh ypaBHeHH* x 3 + ax 2 + bx + c- 0 co- 
CTaBJunox reoMeTpanecKyio nporpeccaio, xo oahh H3 hhx paseH — 3 sfc. 

2.348. Pernaxb ypaBHeHae 64x 3 —24x 2 —6x+l=0, ecjia h3bccxho, bio 
ero kophh o6pa3yK>x reoMexpanecKyio nporpeccaio. 

2.349. Pernaxb ypaBHeHae ax 3 +bx 2 + cx+d= 0, ecna ero K03<jHj)airaeH- 
xw a, b, c a d b yKa3aHHOM noparuce cocraBJiaiox reoMexpaaecKyio irporpec- 
chk> c 3anaHHbiM 3HaMeHaxeneM q. 
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2.350. PemHTfa ypaBHeHHe x*~ 6x 3 + 7x 2 + 6x — 2 = 0, ecjm h3bcctho, hto 
oho HMeeT no KpaHHeil Mepe oflHy napy KopHefi, pa3HocTb Meatfly kotopumh 
paBHa 1. 

2.351. Ha0TH K03<Jx})HflHeHTU a h b ypaBHeHHa x 4 + x 3 —18 x 2 + ax + b = 
= 0, ecjm H3BecTHO, hto cpeflH ero KopHefi hmciotch tph paBHbix ueiibix 
HHCJia. 

2.352. Hiicna x h x 2 , x 3 cnyacar KopHHMH ypaBHeHHa x 3 -bpx 2 + qx + r — 0. 
Tpe6yeTcs: 1) cocTaBHTb ypaBHeraie e kophsmh XjXj, x 2 x 3 , x 3 Xi; 2) Bocnojib- 
30BaTbea pe3yjibxaTOM n. 1 fljis OTHCxaBHS xopnefi ypaBiieHim 
x 3 -3 y /lx 2 + 7x-3^ r 2=Q. 

2.353. HafiTH K034»4>nUHeHTij p h q ypaBHCHHS x* -I0x 3 + 37x ; +px + 
+ <7=0, ecjia H3BCCTHO, hto cpeflH ero Kopneft hmckjtcb obc napu paBHUX 
Meatfly coooh Haeeji. 

2.354. FIoKaaaTb, hto xopHH ypaBHeiuss x+x ~ i ~ 2 cos 40° BBJDOOTca 
raxate kophsjmh ypaBHemsa x 4 + x~ 4 =2cos 160°. 

2.355. PeniHTb ypaBHCHHe 2x s — x*— 2x 3 + x 3 — 4x + 2=0, earn H3BecT- 
ho, hto oho HMeer rpH kophb, H3 jcoTopux flBa sbjisiotch irpoTHBononoat- 
HblMH HHCJiaMH (upOTHBOnOJIOatHblMH Ha3bIBaK>TCJf flBa HHCJia, CyMMa KOTO- 

pwx paBHa Hyjno). 

2.356. PeuiHTb ypaBHeHHe x 4 — 4x 3 + 3x 2 + 8x —10 = 0, ecjm H3BecrHO, 
hto flBa ero jcopim omHaatoTCs flpyr ot flpyra rojibico 3HaxoM. 

2.357. PeuniTb ypaBHeHHe 12x 3 + 4x 2 — 17x + 6 = 0, ecjia H3BecTHO, hto 
cpeflH ero KopneS hmciotcs flBa HHCJia, o6paTHbix no aScojuoTHofl BejuiHHHe 
h npoTHBonojioatHbix no 3HaKy. 

2.358. CocTaBHTb ypaBHeHHe c ucjibimh KoatjxJnmHeHTaMH B03MoatHO 
6ojICC HH3KOH CTeneHH, OflHHM H3 KOpHCM KOTOpOTO 6bIJIO 6bl HHCJIO 

V2 + V3- 

2.359. PeuiHTb ypaBHeHHa 2x 3 — 5x 2 + 6*—2 = 0 h 6x 3 — 3x 2 — 2x + 1 = 0, 

eCJIH H3BeCTHO, HTO OHH HM6IOT OflHH o6lflHH KOpCHb. 

2.360. Hairra Bee 3ua Hernia A, irpn xoTopux ypaBHemta Ax 3 —x 2 —x~ 

— (A+1} = 0 h Ax 1 — x—(A +1)=0 HMeioT oGiuhh xopeni,, h uaHTH otot 
xopeHb. 

2.361. PeuiHTb ypaBHeHHB x 3 — 6x 2 — 39x —10 = 0 h x 3 + x 2 —20x —50 = 

= 0, BOCnOJIb3CBaBUtHCb TCM, HTO OflHH H3 KOpHCH nepBOTO ypaBHeHHa 
b 2 pa3a 6oiibme ozmoro H3 Kopneii BToporo ypaBHeHHa. 

2.362. PeuiHTb ypaBHeHHa x 3 — 7x 2 +I2x — 10 = 0 h x 3 ~10x 2 — 2x + 
+ 20 = 0, ecjm H3BeCTHO, HTO OflHH H3 KOpHCH nepBOTO ypaBHCHHH b 2 pa3a 
MeHbine oflHoro H3 sopHefi BToporo ypaBneima. 

2.363. PeuiHTb ypaBHeHHa x 4 — x 3 — 22x 2 + 16x+96 = 0 h x 3 —2x 2 — 

— 3x+10 = 0, BOcnojib30BaBUiHCb TeM, hto y khx ecTb o6luhh KopeHb. 

2.364. IloKa3aTb, hto paBeHCTBO ab = c Bbrpaataer Heo6xoflHMoe h ao- 
craTOHHoe yciiOBHe toto, hto cpeflH KopueH ypaBHCHHS x 3 + ax 2 + bx + c~0 
HMeioTca flBa HHCJia, cyMMa xoTopbix paBHa hvjiio. 

2.365. IIoKaaaTb, hto yciiOBHe kb 2 — (k + l) 2 ac=0 (/c# 0) aBJiaeTCa He- 

o6xOflHMbIM H flOCTaTOHHbIM flJIS TOTO, HT06bI OTHOUieHHe KOpHCH ypaBHe¬ 
HHa <2x 2 + 7>x+c= 0 6biJio paBHO k. 

2.366. HafiTH Bee Tpn KopHa ypaBHeHHa ax 3 +bx 2 + cx+d= 0, ecjm ero 
KoatJxJjHiiHeHTbi yflOBfleTBopsnoT ycjiOBmo ad = be. 
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2.367. CocraBHTb ypaBHeme TpeTtea creneira no ero KopmiM x J, x t x 2 
H Xj, eCJIH HHCJia X) H X 2 HBJMIOTCJI KOpHBMH ypBBHCHHB X 2 +pX + q = 0. 

2.368. Il0Ka3aTi,, wio ypaBHCHHC + X — 2 + 4 - s /x 4 + X — 2 = 6 HMCCT 

CflHHCTBCHHblH nOJIOatHTejIbHblH KOpettb, H HaHTH 3TOT KOpeHb. 

2.369. flano ypaBHeime ax 2 +bx+c= 0. IlycTb S„=a +ff, rfle a h /? — 
KOpHH ypaBHCHHS. HaHTH 3aBHCHMOCTb Meatfly S„, S n+U S„ +2 . 

2.370. IIoxa3aTb, hto fljia Bcaxoro HaTypaJibHoro incjia n Bbinojiagerca 

11 1 «+l 

paBeHCTBO-1-K.H-=-, h c ero noMOiflbio peimrrb 

1-2 2 3 (n + 1) (n + 2) n +2 

ypaBHCHHC 

(l+3 + _.+(2n+l)):(i+l + ... + ^)-342. 



rJIABA 3 


IIPHMEHEHME YPABHEHHfl 
K PE1IIEHHK) 3A4AH 


I7p«Mep 1. B Hanpas.ieHHH ot A r B aBTOMo6iuib exaji HeroTopoe spews c noero- 
Himoft csopocTbw v ( = 60 km/h. OcTajn>HyK> nacrb nyra oh npoexan 3a Taroe xe 


BpeMK, HO CO CKOpOCTblO V 2 = 40 KM/H. B npOTHBOnOJIOXHOM HanpaBJieHHH aBTOMO- 
6hjib exaji o/my nojiOBHHy nyTH co cropocr&fo v 3 = 80 km/h, a Apyryro hojiobh- 


Hy — co cKopocThto V4=45 km/h. KaKOBa cpenaas cropocrb pefica: a) H3 A b B? 


6) H3 B b At 

□ a) Tar rar aBTOMo6HAb b reneaHe oflHHarOBux npoMexyrroB BpeMeHH exaji 

V|+v 2 60 + 40 

c raxaoft H3 yra3aHHMX cxopocreft, to v~ =-=-= 50 (km/h). 

2 2 

6) OCpaTHMH peflc coctoht B3 AByx paBHbix nacrea nyra (npeAnonoxHM, <jto 
raxAas H3 hhx paBHa s km), KOTopue npoitneHM asTOMoOHJieM b nepaBHwe npOMe- 
xyTKH BpeMCHHj nosroMy 6biJio 6 m HeBepHO cHHTara, hto 

V 3 + V 4 80 + 45 

Vcj,=——=-= 62,5 (km/h). IlycTb aBTOMo 6 HJib exaji x nacoa co cropocTbto 


v 4 y 

v 3 h> nacoB — co CKopocTbio v 4 . Torna vjx=V4_y=j, orryna x =—. CnenoBaTeJibHo, 

V 3 

cpeflasa cropocTi 


2j 2v 4 y 2v 3 v 4 
x+y V4y/v 3 +y V3+V4 


2 80 45 

-= 57,6 (km/h). ■ 

125 


IIpaMep 2. Bparaaa pa6oHHX awno-THHAa HerOTOpoe ta;utHne. Ecah 6paraAy 
yMeHbuiHTb Ha 20 nenoBeK, to Taroe xe aanaMe OHa buiioahht Ha 5 AHefi noaxe, neM 
npn iiepBOHanajibHOM cocTaBe, a ecjiH 6pHraay yBenjaraarb Ha 15 Henosen, to OHa 
BMnojiHHT 3aaaHHe Ha 2 naa paabine. Ckoabko pafioHHx 6 wao b 6pnrane nepBOHana- 
AbHO H 3a CKOAbKO AHefi OHK BbC10,THH.TH laAAHHe? 

□ IlycTb x pa6oHHX BbmoJiHHJia 3anaHHe 3a y AHefi; Torna no ycnoBmo 
xy = (x-20)(y + 5)Hxy = (x+15)(y-2). 

jc—20 y x+15 y 

3anHnieM o6a paaeHCTBa b BHfle nponopipafi:-=- h -=-. Kax- 

x y+5 x y-2 

a c a—b c—d 

nyra nponopnmo bbm -=- 3aM6HHM paBHOCHAbBOfi nponopuHefl Bama-=-. 

-20 5 15 2 * 

TomanonyHHM -=-h — =- . Tenepb jiento HaxoflHM, hto x=60ny=10. 

x y+5 x y —2 

Htok, b Oparaae 6mjio 60 nenoBer, roTopue Bbmo.iHHJiH 3aaaHHe 3a 10 AHefi. ■ 
IIptiMep 3. TpH Hacoca, ranaioraHe BO«y ana hojibbich, Banana padOTara oaho- 
BpeMeHHO. riepBufi h Tperafi HacocM 3axoHHHJiH pa6oxy OAHOBpeMeHHO, a BTOpofi — 
nepe3 2 h nocjie aanajia pa6oTbi. B pe3y.ibTaTe nepBufi Hacoc awranan 9 m 3 bo aw, 
a BTOpofi h Tperafi BMecre 28 m 3 . Kaxoe koahhcctbo bo aw BwraHHBaeT 3a nac 
raxnwfi Hacoc, ecns h3bcc^ho, hto Tperafi Hacoc 3a nac BwraHHBaer Hal u 3 6onbme, 
neM nepBwfi, h hto TpH Hacoca, pa6oTaa BMecre, BwraiHBaioT 3a nac 14 m 3 ? 
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□ IlycTb nepBHH a BTopofi Hacocu BuxaHHBaioT 3a nac cootbctctbchho 
x a y m 3 , Toraa xpeniH BuxaiHBaeT 3 a iac (x + 3) m 3 . BTopofi h rpeTHfi Hacocu 
Buxanajm cootbctctbchho 2y a (28 — 2 y) m 3 boau. IlepBufi Hacoc pa6oTaa 9/x nacoB, 

9 28-2 y 

xpeTHfi: (28—2y)/(x+3) tacoB. CoraacHO ycjiOBmo, -=- h 2x+y+3 = 14. Pern as 

x x+3 

CHCreMy ypaBHeratfi, HaxoaaM x=3, y = 5. HTax, noaynaeM otbct: 3, 5 h 6 m 3 . ■ 
npmep 4. Ilemexoa, agy maft H3 coBX03a Ha xeae3HOAOpoxHyio craHmno, npoft- 
fls 3a nepBuft nac 3 km, paccHHTaa, tto oh ono3aaer k OTXoay noe3aa Ha 40 mhh, 
ecjiH 6yaeT hath c toh *e ocopocrbio. IIo3TOMy ocraabBoa nyn> oh npouiea co 
CKOpocrbK) 4 km/h h npafiua Ha cTaHHHio 3a 15 mhh ao 0TX0.na noeaaa. MeMy paBHO 
pacer OKHH6 ot C0BX03a ao craHUHH h c xaKoa nocxosHHoa Ha bccm nyra cxopocrbio 
neuiexoa nparnea 6u Ha craHuaio tohho k oxxoay noe3aa? 

□ CocraBHM caeaywmyK) raSanay: 


rieiuexofl npmneji 6u 

Ha craHmno 

PaccToamie, km 

Cxopocrb, KM/*! 

BpeMS, 3 

Tohho 

X 

V 

X 




V 

C onoaaaHaeM 

x — 3 

3 

x—3 




3 

C onepexeHHCM 

msm 

4 

x—3 


HI 


4 


VpaBHHBas npoMexyrxa BpeMeHH, 3anacaHaue b nepBoa a BTopoa, b nepBoft 
a Tperbefi crpoxax, noaynaeM cacreMy ypaBHeHHH 

x x—3 2 x x—3 1 

v“ 3 3’ v~ 4 4 

x—2 x + 2 

aaa-=-, OTKyaa x— 14. Hrax, noaynaeM otbct: x= 14 km, v = 3,5 km/h. ■ 

3 4 

IIpHMep 5. PaccrosHae Mex/jy tohkbmb A a B paBHO 270 m. Hj A b B paBHOMep- 
ao aBHKteTCs Teao; aocTarayB B, oho cpa3y xe B03Bpainaercs Ha3aa c toh xe 
CKopocrbto. BTopoe Teao, Buxoasmee H3 B b A nepe3 11c nocae Buxoaa nepaoro as 
A, ABHxeTcs paBHOMepHo, ho MeaaeHaee. Ha nyra ot B k A oao BCTpenaercs 
c nepBUM flBanou: nepes 10 a 40 c nocae CBoero Buxoaa H3 B. Haftra cxopocrb 
aBHacenas xaxaoro Teaa. 

□ yao6aas Moaeab aaaaHH — rpa^ax paBHOMepHoro ABaxeHBS b cacreMe ko- 
opflHHaT «nyrb» (s — b Merpax), «BpeMS» (< — b cexyHnax). IlycTb AC (pac. 3.1) — 
rpai}>HK ABtaceHHs B3 A b B co CKOpocrbK) V! = tg a (ocb BpeMeHH At); CD — rpa<}>HX 
aBHxeaaa as 8 b A Toro xe Teaa c toh xe CKOpocrbK) v; = tga (ocb BpeMeHH Bi) ; 
EF — rpai})HK oBaxeHas H3 B b A co cxopocrbw v 2 = tg/?, f)<a (ocb BpeMeaa Bi). 

ITpoMexyroK BpeMeHH BE *11, npoMexyroK BpeMeHH ao nepBofi BCTpena 
EH=* 10, Mexay nepBofi h BTopofi BCipenaMH HK— 30; Toraa NM*=2\v\, HM= 10v 2 , 

KF~ 40v 2 , NM+HM~AB-210, t. e. 

21v, + 10v 2 -270. (*) 

npoMexyroK BpeMeHH HC—HM/vi — lOv^vj; npoMexyroK BpeMeHH CK^KF/vi — 
-40v/vi. Tax xax HC+ CK— 30, to IOv^vj +40vjJ\i —30, OTKyaa 
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5v 2 -3v,. (**) 

Pen.iaa coBMecTno ypaBHemu (*) h (**), hexoahm v t = 10 m/c, v 2 =6 m/c. ■ 




Phc. 3.1 Phc. 3 2 


IIpaMcp 6. M3 A b B mjinj ia Mama Ha c noiTofl. Mepea 20 mhh no TOMy ace 
Mapiupyry Bunuia BTopaa NtaniHHa, cxopocrb KOTopou 45 km/h. JJpin&a nepayw 
MauiHHy, ino^iep nepenan naieT a HeMe/yieHHO noexaji o6parHo c toh ace CKOpocrwo 
(BpeMi, 3aTpaneHHoe Ha ocraHOBKy h paaBopoT, He yHHTHBaeTca). B tot momcht, 
Kor.ua nepBaa ManiHHa npa6bi.ua b B, Bropaa AOCTarna jimnb cepenanu nyra ot Mecra 
BcrpeHH ee c nepBofi ManiHHofi no nymcra A. HafiTa CKopocTb nepsoa Mania hju, ecjia 
paccrosHae Mexmy A h B paBHO 40 km. 

□ PaccMOTpHM CHcreMy KOOpAHHaT «nyn>» (s — b jouiOMerpax), «BpeMS» (I — 
b nacax). Ilycrb AC (phc. 3.2) — rpajiax nBHaemis nepBofi ManiHHM c bckomoS 
CKopocrb io v = tg a; DE a EF — rpa$HK ABaaceHaa «Tyna — o6paTHO» BTopofl Manu¬ 
al. co CKopocrbw tg/?==45; AD= 1/3. IfaBecrao, hto AB= 40 a G — cepemma nyra 
AH. IlycTb AG—NK=y. Toraa npoMeacyroK BpeMeHa DA:=y/tg/?=y/45. I*eoMeT- 
Phhcckh scho, hto DK= KL = LM, noaTOMy npOMeayroK BpeMeaa ABaaceims nepBoa 
1 3 y 

ManiHHU AM—-A -—, OTKyna 
3 45 

o 

1 2 y 

IIpoMeacyTOK BpeMeHa AL = --i —, LE=AH=2y, noBTOMy 



Pemaa cobmcctho ypasHeHas (*) a (**), HaxoflHM y=15 km a v = 30 km/h. ■ 
Ilpmep 7. H3 KOJiSbi, coAepacameii pacraop co.th, oi.iaBaioT 1/n pacTBOpa 
b npooapKy h BbmapaBaioT no Tex nop, poxa nponeHTEoe conepacaKae co.th b npo6ap- 
kc He noBbiCHTca BflBoe. riocne 3TOro nonyHEBumfici pacrBop BburaBaioT b xonfiy 
h cMeumBawT c octzbuwmcx b sen pacTBOpOM. B pMyjibrare concpxawe caw 
b pacTBope noBucHJiocb Ha p%. OnpeaenHTb nponenrHoe conepacaHae conn b nepBO- 
HanajibHOM pacxBope. 

□ IlycTb b KOJi 6 e 6buio nepBOHanajibHO n .wrpoB pacTBOpa, conepacamero x% 

1 

com, hto cocTaBJiaer nx/100 ji com. B npo6apKy otjihjih -•/» —1 n pacrsopa. IIo 

n 

ycjiOBHM nocne BbinapaBanns npoqeHTHoe coaepacaHae com b npo6npKe noBbicanocb 
BABoe; Tax tax BbmapHBaerca tojibko boas, a kojih hcctb o cona ocraeTca HeaaMea- 
HbiM, to 3aTeM b Kon6y buahah TojibKO 0,5 a pacTBOpa. Toraa b xoiifie OKaacerca 
n—1+0,5— n— 0,5 Ji pacraopa, b kotopom no-npea&eMy coflepaarcs nx/100 n com. 
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ConiacHO ycjiOBHio, HMeeM nxj\00 = {x+p) (n — 0,5)/100, sm nx = (x+p) (rt — 0,5), 
OTKyaa x—p (2a— 1). ■ 

llpHMep 8. liaHTH ace HaiypajibHue TpexaHaanue HHCJia, xaacAoe H3 xoxopwx 
o6AaAaeT cAeAywwHMH CBOHCTBa.Ma: nepBaa imtppa hhcxa b rpa paaa Mem>me cyMMu 
AByx ApyrHX ero AH<}>p; paanocxb Mexay cemhm ihcaom h bhcaom, noayHawmHMCs H3 
Hero nepecraHOBKOH AByx nocaeAHHx ero UB<t>p, HeoTpHitaTe/iLHa h ac-thtcs Ha 81. 

□ IlycTb HCKOMoe hhcao HMeeT bha 1 OOx + U)y+z, tab x, y, z — ero UH<j>pu. 
CoraacHO ycjiOBHW, 3jc=y+z h bhcao 100x+ 10y + z — (100x + 10z+y) AexHTca aa 81. 
ynpomas, HOAyiaeM, 4 x 0 9 (y — z) Ae.inrcs Ha 81, t. e. y—z xpaxHO 4HCAy 9. Tax xax 
y a z — to nocAeAHee bo3mo*ho thihl b AByx cxyHasx: 1) y—z = 0 

a 2) y—z—9. 

(3x=y + z, 

B nepBOM CAyjae HMeeM chctcmv < , oxxyAa 3jc=2y, tto bcsmojkho npa 

(y-z=0 

x = 2, y = z= 3 (acKoMoe hhcao 233), npa x = 4, y = z = 6 (hckomoc ihcao 466) a npH 
x = 6, y — z —9 (hckomoc ahcao 699). Bo btopom aiynae aweeM cacreMy 
(3 x=y + z, 

< Bropo: ypaBHeaae cacreMH bo3mojkho Mint opn z — 0,y = 9; rorAa x = 3 

(y-z = 9. 

a HCKOMoe hhc.io paBHO 390. Krax, noAvnaeM otbct: 233, 390, 466, 699. ■ 


Fpynna A 


ffemius Ha • tacmu , nponopifuu, npoifeHmu 

3.001. M3 flaHHbix Herwpcx hhcca nepBbte xpn othocatcs Meacay coGofi 
xax 1/5: 1/3:1/20 , a 4exBepxoe cocraa/iaeT 15% Bxoporo rnejia. Hatha 3 th 

HHCAa, CCAH H3BCCTKO, TTO BTOpOC 4HCAO Ha 8 GOAbllie CyMMtJ OCTajIbHUX. 

3.002, BxaaaAHK* chsca co cbocio cnera b c6ep6auxe CHanaaa 1/4 
Bxaaaa, aareM 4/9 ocvaBmtixcs h one 64 000 py5. riocjie 3roro y Hero 
ocxaaocb Ha cGepxHHacxe 3/20 bccx ero aener. Kax Beaux 6ua Bxaaa? 

3.003. CyMwa nepeux xpex 4 achob nponopium paBHa 58. TpexHH 4aeH 
cocxaBAHex 2/3, a Bxopofi — 3/4 nepBoro HJieHa. Hafir h aerBeprufi uieH 
nponopuHH a 3anticaxb ee. 

3.004. Tpoe coxpyaHHKOB noayaiiAH npeMmo b pa3Mepe 297 000 py6., 
npaaeM Bxopofi noayauA 1/3 xoro, hxo noayaHA nepBufi, h eme 18 000 py6., 
a rpexufi noAy4.HA 1/3 aeHer Bxoporo h eme 13 000 py6. Kaxyto npeMtno 
noAyHHA xaaypjfi? 

3.005. JJjiuna. Hymn oxhochxcx k AJitme /(Heupa xax 19/3:5, a aAHHa 
fl,OHa othochxch x AAHHe Hymn xax 6,5 : 9,5. Hafixii rrpoxjiaceHHOCTb xaacaofi 
H3 pex, ecAH /(Henp AAHHHee floHa ua 300 km. 

3.006. B AByx 6naoHax Haxoatixcs 70 a Moaoxa. Ecau H3 nepBoro 
GaaoHa riepeAHXb bo Bxopofi 12,5% Moaoxa, Haxoattmerocs b nepBOM 
6naoHe, xo b o6ohx 6Haonax 6yaex nopoBHy. Cxoabxo aiixpoB Moaoxa 
b xa*aoM 6HaoHe? 

3.007. TpaxxopHcx Bcnaxaa xpH y4acxxa 3Cmah. IlAomaab nepBoro 
paBHa 2/5 rmomaan Bcex xpex yaacxxoB, a naomaab Bxoporo oxhochtch 
k naomaaa xpexbero xax 3/2:4/3. Cxoabxo rexxapoB 6biao bo Bcex xpex 
yaacxKax, ecjm b rpexbeM 6uao Ha 16 ra MeHbiae, 4eM b nepBOM? 

3.008. B 6n6AHOxexe HMewxca khhth Ha aHraimcKOM, 4>paHny3CKOM 


*yxa 3 aHHbie b ycxoBHH 3aaa4 HHC.iOBue 3HaieHHS, xapaxxepH3yiomHe cto- 
HMOCTb, Be.THAHHy 3apa6oTxa, pa3Mep npesinH, xpeaHTHbie h apyrne AeHeacHbie onepa- 
Uhh, He npexeHAyiox Ha coBnaAeHHe c hx peaabHUMH npoxoTHnaMH b coBpeMeHHofi 
AefiCTBHXeAbHOCXH. 


\ 
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H HeMeiJKOM SUbIXaX. AhTAHHCXHC KHHTH COCTaBJUDOT 36% BCeX KHHT Ha 
HHOCTpaHHtix juuxax, (J>paHny3CKHe — 75% aHrjiHHCjmx, a ocTajitHbie 185 
KHHT — HCMCAKHC. CxOAbXO KHHT Ha HHOCTpaHHhIX g3bixax B 6h6jIHOTCKC? 

3.009. B Mara3HH aim irpoflasof nocTymuiH yAcSHHXH no 4>h3hkc h Maxe- 
MaTHxe. Korfla npoflajm 50% yncOHHxoB i.o MaTCMaTHxc h 20% yAcOmucoB 
no 4>h3hjcc, tto cocTaBHJio b o6mcfi caohchocth 390 khht, to ynehuuxoB no 
MaTGMaTHKG ocxajiocB b 3 pa3a 6ojn.mc, acm no <J>h3hxc. Ckojibko yAcOimxoB 
no MaTGMaTmcc h ckojibko no (J)H3hkc nocTynHJio b npoaaacy? 

3.010. /^boc paSoHHx 3 a CMCHy bmcctc H3roTOBHjm 72 act anH . IIocjic 
Toro sax ncpBufi pa6o4HH hobmcha npoH3BOAHTCAbHOCTb Tpyna Ha 15%, 
a Bxopofi — Ha 25%, BMGcxe 3a CMCHy ohh cTajia HaroTOBJWTb 86 AeTajicfi, 
Cxonbxo AeTa.xcH mroroBJiaeT xa*Abifl pa6oAHH 3a CMCHy nocjic noBuuic 
hhh npnH3B0AHTeahH0CTH Tpyna? 

3.011. Ha nojisx, bwacachhux arpo.ia6opaTopnH aah ohutob, c nuyx 
ynacTKOB co6pajin 14,7 a 3cpHa. Ha cjieayioiiiHH toa nocne npHMCHCHHH 
hobux mctoaob arpoTCXHHKH ypoacan Ha ncpBOM ynacrxc noBUCHJiCH Ha 
80%, a Ha BTOpoM — Ha 24%, 6jiaroAapx ACMy c 3thx *e yaacTKOB 6wjio 
co6paHO 21,42 n 3CpHa. CxoAbxo achthcpob 3cpHa co6iipaioT c xaacAoro 
yaaCTKa nocjic IIpHMGHGHHH HOBUX MCTOAOB arpoTCXHHKH? 

3.012. Hafira Ana HHcna, cyMMa xoTopux paBHa 44, npHACM MCHbince 

4HCA0 OTpHAaTCHbHO. IIpOnCHTHOC OTHOUICHHC paTHOCTH MCKAy 66jlbtUHM 
H MGHbUIHM HHCJiaMH K MCHbUICMy AHCAy COBnaAaCT C MCHblllHM AHCAOM. 

3.013. Hauru Tpu aacjia, ccah ncpBoe cocraBAaeT 80% BToporo, BTopoc 
othochtcx x TpcTbGMy xax 0,5:9/20, a cyMMa ncpBOro h TpcTbcro Ha 70 
BoAbinc BToporo AHCna. 

3.014. Ha BcrynHTGJibHOM 3X3aMCHC no MaTCMaraxc 15% nocrynaiomMX 
hc peuiHjm hh oahoh 3aAaaH, 144 ACAOBCxa penman 3aAaaH c oinH6xaMH, 
a 4 HCJ 10 peuiHBniHX bcc 3aAaAH BcpHO othochtcs x aacjiy hc peumBmHX 
bobcc xax 5:3. Cxojibxo acaobck 3K3aMCHOBaAHCb no MaTCMaTHxe b 3tot 
AeHb? 

3.015. Hhcjihtcjih Tpex apo6ch nponopunoHajibHU HHCJiaM 1, 2, 5, 
a THaMeHaTCJiH nponopimoHajibHbi cootbctctbchho ahcaem 1, 3, 7. CpCAHee 
apH<}>MCTH 4 ccxoc 3thx ApoOcH paBHO 200/441. HaHTH 3TH Apo6n. 

3.016. nnomaAH Tpex yaacTKOB 3gmjih hexoahtc* b othouighhh 

3 5 3 

2 -: 1 -: 1 -. M3BecrHO, hto c ncpBoro yaacTxa coopano 3epHa. Ha 72 n 

Gojibme, acM co BToporo. HaHTH imomanb Bcex ipex yaacrxoB, ecjiH cpeA- 
hsh ypoataHHOCTb cocraBJiaeT 18 n c 1 ra. 

3.017. PaccTOJume MC*Ay Mocxboh h Cmoachckom no aceae3Hoii Aopore 
paBHO 415 xm. Ha itom nym pacnoaoBceHbi ropona Mo* a flex h BsobMa. 
PaccTOSHHG Meacny Mocxboh h MoacaHexoM othochtch x paccToamno Meat- 
ny MoacaHexoM h B*3i>moh xax 7:9, a paccroasHc Meat Ay MoacaHexoM 
h B*3bMoii cocTaBJWGT 27/35 paccroaHHs MeacAy Bs3bMOH h Cmojichcxom. 
HaHTH paCCTOSHHS MCJKAy KaXAbIMH AByMH COCCAHHMH rOpOAaMH. 

3.018. Oxothhahh nopox coctoht H3 ccjmTpbi, cepbi h yrjM. Macca cepw 
AOJDKHa OTHOCHTbca x Macce ccjiHTpbi xax 0,2.1,3, a Macca yrns AonacHa 
1 

cocraBJiHTb 11 -% Maccbi cepu u ccjnnpbi BMecre. CxoAbxo nofiACT xaac- 

Aoro H3 BemecTB Ha npnroTOBAGHHC 25 xr nopoxa? 

3.019. My3bncajibHbiH tcetp o6i*bhji xoHxypc aaji nocTynncHH* b op- 
xecTp. nepBOHaaajn,HO npcAnonarajiocb, ato ahcao mcct aah cxpHnaACH, 
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bhojiohhcahct o b a Tpy6aHefi pacnpeflCJiHTC* b OTHomemni 1,6 :1:0,4. OAHa- 
xo 3aT«M 6 ujio peuiCHO yBejiHHHTt npueM, h b pe3yju>TaTe cxpHnanefi 6 wjio 
npHHjrro Ha 25% 6oju>me, a bhojiohhcjihctob Ha 20% Menbrne, neM paHec 
HaMCiajiocb. Cxonbxo My3bncaHT0B xaacAoro acaHpa 6bino npunsTO b op- 
xecrp, ecjm Bcero npHHxnH 32 H&noBexa? 

3.020. riepBoe H3 Heu3BecTHbix hhcca cocraBJiaeT 140% BToporo, a or- 
houichhc nepBoro x TpeTbeMy paBHo 14/11. Hafi™ 3th HHcna, ecjm paaHOCTb 
Mexay TperbHM h BTOpbiM Ha 40 eAHHHH MeHbiue HHcna, cocTaB/iaiomero 
12,5% cyMMbi nepBoro h BToporo hhccji. 

3.021. 3 apa 6 onm pa 6 onero 3a OKTs 6 pb a Hoa 6 pb oraocBJiHCb xax 
3/2:4/3, a 3 a HoxSpb h aeica6pb xax 2:8/3. 3a Aexa6pb oh nonyHHn Ha 
45 000 py6. 6onbine, neM 3a OKTa6pb, h 3a nepeBunonHemie XBapTanbHoro 
nnaHa pa 6 oneMy HaiHCJuum npeMHio b pa3Mepe 20 % ero ipexMecanHoro 
3apa6oTxa. Hafira pa3Mep rrpeMHH. 

3.022. PaOoHHii aeHb yMeHbimuiCH c 8 ijo 7 h, Ha ckoabko nponenrroB 
HyatHO noBWCHTb npoH3BOAHTenbHocTb Tpyaa, hto6u irpn rex ace pacneHxax 
3apa6oTita« njiaTa B03pocna Ha 5%? 

3.023. B aHBape 3aBOA Bbmonimn 105% MecasHoro nnaHa Bbmycxa 
totoboh npOAyxiWH, a b ^eBpajie Aan npoflyxima Ha 4% 6ojrbine, neM 
b aHBape. Ha cxontxo upopeHTOB 3asoA nepeBbinojumji AByxMecaHHufi rmaH 
Bbmycxa rrponyxn,HH? 

3.024. B nepBbiH neHb cnopTHBHbix copeBHOBaHHH He BbmojiHHJiH 3aner- 
Hbie HopMbi h BbiOhiJiH H3 AajibHeHuiefi 6opb6u 1/6 cocraBa xoMaHAu 
lOHomeH h 1/7 cocraBa xoMaHAu AeBymex. B TencHne ocTajibHoro nepHO«a 
COpeBHOBaHHH H3 o6eHX XOMBHA BbiSbIJIO H3-3a HSBKinO.lHCHHH HOpM OflH- 
HaxoBoe xojiHiecTBO cnoprcMeHOB. Bcero x xoHiry HcnbrraHHH He buiioh- 
hhjih aaneTHwe hopmu 48 nenOBex H3 KOMaHAbi lonoineH h 50 nenoBex hi 
xoMaHAbi fleBymex, ho H3 o6mero xonHHecTBa cnoprcMeHOB, buiiojihhbuihx 
3aHeTHbie hopmu, AeBymex oxanaiiocb B«Boe 6ojrbiue, hcm lonomen. KaxoBa 
6bfJia nepBOHanajibHaH HHcneHHOCTb xoMaoa? 

3.025. fleHeacHax npeMHX 6bina pacnpeAenena Meacny rpeMa H3o6peTa- 
tcjihmh: nepBbiH nonyHHii nojiOBHHy Bcefi npeMHH 6e3 3/22 Toro, hto nojiy- 
hhah ABoe Apyrnx BMecre. Btopoh nonyHHn 1/4 bcch npeMHH h 1/56 AeHer, 
nojiyneHHbix BMecre A»yMx ocranbinjMH. TpeTHH nonyHHn 300 000 py6. Kax 
Bejmxa 6buia npeMHH h ckojibko AeHer nonyHHn xaacAMH H3o6perarejib? 

3.026. B nepByio HeAejno omycxHoro nyremecTBHs Apy3bH H3pacxoAO- 
Bajm Ha 6000 py6. MeHbtue, neM 2/5 xonHHecTBa B3xthx c co6oh ACHer; bo 
BTopyio HeAejno 1/3 ocraTxa h eme Ha 6mieTbi b Tearp 1200 py6.; b TpeTbio 
HeAenio 3/5 HOBoro ocTaTxa h eme Ha Mopcxae nporynxn 3120 py6., nocne 
iero y hhx ocranocb 42 000 py6. Ckojibko AeHer 6bino H3pacxoAOBaHO 3a 
rpa HeACAH nyTemecTBHH? 

3.027. 3a nepBufi xBapraji aBToaaBOA BunonuHn 25% ronoBoro nnaHa 
Bbmycxa aBTOMamnn. Mhcao MaiiiHH, BbmymeHHMx 3a BropoH, rpeTHH 
h HeTBepTUH KBapTaAbi, oxa3aAOCb nponopimoHanbuo hhcaam 11,25, 12 
h 13,5. OnpeAeAHTb nepeBbinoAHeHae roAOBoro nnana b ripopeHTax, ecAH bo 
btopom XBajrraAe aBT03aBOA a^a npoAyxmiH b 1,08 paaa SoAbuie, neM 
b nepBOM. 

3.028. OSyBHaa (JiaOpaxa 3a nepByio HeACAio BuiioJiHKAa 20% Mecxn- 
Horo nnaHa, 3a BTopyio — 120% xo ahhcctb a npoAyxAHH, Bbipa6oTaHHOH 3a 
nepByio HeAemo, a 3a rpeTbio hcacahj — 60% npoAyxAHH, Bbipa6oraHHofi 
3a nepBbie Ase hcacah BMecre. KaxoB MecxHHUH nnaH Bbmycxa o6yBH, ecAH 
H3BOCTHO, HTO AM CrO BbmOAHeHHA Heo6xOAHMO 3a nOCIieaHlOKI HeACAKJ 

Meama H 3 roTOBHTb 1480 nap o 6 yBH? . 

3.029. I^eHy TOBapa CHanana chiuhah Ha 20%, 3areM HOByio peHy 
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chh3hjih eme Ha 15% h, HaxoHeq, nocne nepecqeTa npoH3Bejm chuxchhc eiqe 
Ha 10%. Ha CKOJibKO irpoqeHTOB Bcero chh3hjih nepBOHanajibHyio qeHy 
TOBapa? 

3.030. BcjieqcTBHe peKOHcrpyjaam o6opyflOBaHus npoH3BOAHTenbHocrb 
Tpyqa paSonero noBumajiacb ABaxAU b Teaemie roqa Ha oaho h to ace 
thcjio HpoqeHTOB. Ha oconbjco npoqeHTOB B03pacTajia Kaac auh pa3 npoH3- 
BOAHTejibHOcrb TpyAa, ecjm 3a oaho h to ace BpeMH pa6oHHH paatiue 
BhrpaSaTbiBaji H3AenHH Ha 25 000 py6., a Tenepb Ha 28 090 py6.? 

3.031. B urraTe rapaaca hhcjihtch 54 mcxj>epa. CxojibKo cbo6oahhx ahch 
M oaceT HMeTb Kaamufl mo4>ep b Me can (30 ahch), ecjm eaceAHeBHO 25% 
aBTOManmH H3 hmcioiahxcs 60 ooraioTca b rapaace a as npoc^nxiaKTHaecKoro 
peMOHTa? 

3.032. Tpa 6pnranbi pa6oiHx CAenann Hacunb. Bca pa6oTa oueHeHa 
b 3255 Tbic. py6. Kaayio 3apnjiaTy nonysHT icaacqaa Spuraqa, ecjm nepBaa 
cocToxjia H3 15 aejioBeK h pa6oTajia 21 Aenb, BTopaa — H3 14 AenoBeic 
h paOoTajia 25 nneH, a hhcao pa6oiHX TpeTbefi 6pHraAH, pa6oTaBineii 20 
AHeii, Ha 40% npeBbonajio hhcao paSoAHx nepBOH 6paraAbi? 

3.033. B ABa cocyAa OAHHaKOBOH Maccu hbahtb BOAa, npHseM Macca 
cocyAa A c boaoh cocraBJiaeT 4/5 Maccu cocyAa B c boaoh. Ecah bo Ay H3 
cocyAa B nepejurrb b cocyA A, to Macca ero BMecre c boaoh craneT b 8 pa3 
6ojibiue Maccu cocyAa B. Haimi Maccy cocyAOB h koahacctbo boau b hhx, 
3Haa, bto b cocyAe B coAepxHTCg boau Ha 50 r 6oju,me. 

3.034. Mmootcs TpH cocyAa, conepxamHx HepaBHue KOAHHecTBa xha- 
kocth. fljia BupaBHHBaHHa 3thx KOJiHHecTB CAeJiano Tpn nepejiHBaHHH. 
Omana 1/3 xhakocth nepejiHAH H3 nepBoro cocyAa bo btopoh, 3htcm 1/4 
xhakocth, OKa3aBiueHca bo btopom cocyAe, nepeiutiiH b Tperafi h, naKOHeq, 
1/10 xhakocth, OKaaaBuieHca b TpeTbeM cocyAe, nepeanjiH b nepBUH. Ilocne 
3Toro b ccaacAOM cocyAe oica3anocb 9 a xhakocth. CxonbKO xhakocth 6 mao 
nepBOHanaAbHO b KaxqoM cocyAe? 

3.035. CaexHe rpn6u conepxaT no Macce 90% boau, a cyxae 12%. 
CsoAbKO noAy«niTca cyxHx rpn6oB m 22 ki cbcxhx? 

3.036. Ha ckoamco npoqeHTOB cneqyeT yBCAHHHTb AAHHy paAHyca Kpyra, 
hto6m nAOiqaAb xpyra crana 6oAbiue Ha 96%? 

3.037. B Tpex cckahsx chopthbhoh ihkoau 6uao 96 cnopTCMeHOB. 

HHCAO HAeHOB KOHbK 06 eXHOH CCKAHH COCTaBASAO 0,8 4HCAA HACHOB AUHC- 

1 

hoh, a hhcao HAeHOB xoicxeHHOH ceiCAHH cocraBAAAO 33 -% cyMMapaoro 
HHcna HAeHOB A»yx nepBux cejciurfl. Ckoabko caoptcmchob 6mao b xaxAOH 

CCKAHH? 


OmnoiueHiut «6oMiue — MeHbiue» 

3.038. Oahh (J>epMep nonyHHn cpeAHHil ypoxafi rpenuxB 21 a c 1 ra, 
a Apyrofi, y KOToporo noA rpeHHxon 6uao Ha 12 ra MeHbme, ao6hacs 
cpeAHero ypoxas 25 a c 1 ra. B pe3ynbTaTe BTopon c[>epMep co6pan Ha 
300 a rpeHHXH 6oAbme, seM nepBUH. Ckoahco ueHTHepoB rpeiHXH 6uao 
co6paHO KaxAUM 4>epMepOM? 

3.039. Ha BaroHopcMOHTHOM 3aBOAe b onpeAeAeHHbm cpox aoaxho 
6brrb OTpeMOHTHpoBaHO 330 BaroHOB. nepeBunonHss iuian peMOHTa b open- 
hcm Ha 3 BaroHa b HefleAio, Ha 3aBOAe yxe 3a ABe hcacah ao cpoxa 
OTpeMOHTHpOBaAH 297 BarOHOB. CKOAbKO BarOHOB B HeAeAK) peMOHTHpO- 
BHAB Ha 3aBOAe? 

3.040. Ha paccroKHHH s km rpy30BOH aBTOMo6HAb pacxoAyeT 6eH3HHa 
Ha a a 6oAbme, hcm actkoboh. PacxoAya 1 n 6eH3HHa, rpy 30 Bofi abtomo- 
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6hju> npoxoflHT no toh see aopore Ha b km MeHbme, hcm aerxoBoa. KaxoB 
pacxofl 6eH3uua xaaeaoro m 3thx aBTOMo6aaea Ha paccrosfHHH s km? 

3.041. Ilo o6e cropoHbi yjumw ajihhoh 1200 m aeacaT npsMOyroabHbie 
nonocu 3CMJIH, OTBejneHHbie non yHacrxa, oam — mapaHoa 50 m, a apy- 
ras — 60 m. Ha cxoabxo ynacTKOB pa36irr Becb noceaox, ecjiH 6oaee yaxas 
nonoca coaepacaT Ha 5 ynacncoB 6oabme, hem nnrooxas, npa ycnoBaa, hto 
Ha y3KOH nOJioce Kaacawfl ynacrox Ha 1200 m 2 MeHbme, aeM KaxauH 
ynacroK Ha inapoxoa nojioce? 

3.042. rpy3 Maccofi 60 xr aaBHT Ha onopy. Ecaa Maccy rpy3a yMeHb- 
uiHTb Ha 10 kt, a ruiomaab onopu yMeHbiimTb Ha 5 am 2 , to Macca, npaxo- 
Aama*ca Ha xaacabifi xBaapaTHbia aeuaMeTp onopu, yBejiHHHTcs Ha 1 kt. 
OnpeaejiHTb naoiaaat onopu. 



1.043. B 3pHTcabHOM 3ajie xay6a 6uao 320 Mecr, pacnoaoaceaHbix 


&4tinai£OBbJMii paaaMH. nocae toto xax hhcao Mecr b xaacaoM psay ynesm- 
hhah Ha 4 h aoOaBHjiH eme oahh psa, b 3pHTeabHOM 3aae erraao 420 Mecr. 
Cxoabxo craao paaoB b 3pHTejibHOM 3aae? 

3.044. 3anac ceija taxob, hto moxho eaceaHeBHO BbiaaBarb Ha Bcex 
aomaaea 96 kt. B aeficTBurreabHOCTH eaceaneBHyK) nopiyno xaacaoa aomaaa 
CMoraa yBejiHHHTb Ha 4 kt, Tax xax pae aomaaa 6bijm nepeaaHU coceaHe.My 
Koaxo3y. Cxoabxo aomaaea 6hiao nepBOHaaajibHo? 

3.045. CoHaaeHae nacaaa 108 3K3aMeHywmaxes. Hm 6jjao poaaauo 480 
aacroB 6yMara, npaaeM xaacaas aeBymxa noayaaaa Ha oahh ahct 6onbme 
xaaeaoro toHoma, a ace aeBymxa noayaaaa croabKO see ahctob, cxoabKo see 
JOHoma. Cxoabxo 6biao aeByuiex a cxoabKo JOHomea? 

3.046. Ha MamaHocrpoaTeabHOM 3aBoae pa3pa6oTaaa hobuh ran acra- 
aea a ns reHepaTopoB. M3 875 kt MeTaaaa mroTOBJisioT Tenepb Ha TpH 
aeTaaa hoboto Tana 6oabme, neM aeTaaea craporo Tana H3roTOBasaa H3 
900 xr. KaxoBa Macca aeTaaa Hoaoro a craporo ranoB, ecaa abc aerajia 
HOBoro Tana no Macce MeHbme oahoh aeTaaa CTaporo Tana Ha 0,1 t? 

3.047. ffji« nepeB03xa 60 t rpy3a H3 oaHoro Mecra b apyroe 3aTpe6o- 
Baaa HexoTopoe xonanecTBo Mamaa. BBaay HeacnpaBHocTa aopora Ha 
xascayio MaiuaHy npamaocb rpy3HTb Ha 0,5 t MeHbme, neM npeanoaara- 
nocb, no3TOMy 6hjio aonoaHHTeabHO 3aTpe6oBaHO 4 Mamamj. Kaxoe xoaa- 
recTBO aBTOMamHH 6buio 3arpe6oBaHO nepBOHanaabHO? 

3.048. Topoa C, pacnoaoaceHHhia Mescay nyHXTaMH A a B Ha oahoh 
npsMoa, CHa6scaeTcs ra30M a3 3thx nyHxroB, paccrosHae Meacay kotopumh 
500 km. H3 pe3epByapa A b xascayio MHHjTy OTxaHHBaeTes 10 000 m 3 raaa, 
a H3 pe3epByapa B — Ha 12% 6oabine. npa atom yreaxa raaa b xaacaoa 
Maracrpaaa cocraBaseT 4 m 3 b MHHyTy aa xaaoMerp rpyObi. 3h3s, hto 
b ropoa C raa nocrynaeT H3 pe3epByapoB An B nopOBHy, HaaTa paccrosHae 
Mescay ropoaoM C a nymcroM A. 

3.049. B acTbrpex smaxax aeacaT aaa. Koraa H3 xaxaoro supuca Bbrayaa 
no 9 xr, to bo bccx BMecre oeraaoeb croabxo see, cxoabxo 6uao b xascaow. 
Cxoabxo aas 6biao b xaseaoM smaxe? 

3.050. fl,Ba napxa o6mea naoipaabio 110 ra pa36arbi Ha paBHoe xoaane- 
ctbo ynacTKOB. ynacnca xaaeaoro napxa no naomaaa paBHu Mescay co6oa, 
ho OTHHHaioTCH ot ynacTxoB apyroro. Ecaa 6hi nepBbia napx 6wa paaOcsT aa 
yHacTXH Taxoa ace naomaaa, xax BTopoa, to oh HMen 6m 75 ynacrROB, a ecaa 
6hi BTopoa 6bia pa36ar Ha raxae ace ynacrKH, xax nepBbia, to oh coaepaeaa 
6m 108 ynacTXOB. OnpeaeaaTb naomaab xaaeaoro napxa. 

3.051. B ceMbe otcu, Man. a Tpa aonepa; bccm nMecr; 90 hct. Pa3Kana 
b B03pacre y acBonex — 2 roaa. Bo3pacT Marepa Ha 10 ae v 6oabxue cyMMH 
BQ3pacroB aonepefi. Pa3HOcn> aeT OTaa a Marepa paBHa sospaerry cpcyn-cK. 
aonepa. Cxoabxo aeT xaacaoMy naeay ccmbh? 
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3.052. B KHH03ajie HMeercx ABe flBcpH, niHpoxax h y3xax. Hepe3 o6e 
flBcpa nocjie ceaHca 3pHTeim bmxoaxt h 3 3ajia b TexeHue 3 mhh 45 c. Ecjih 
3pHTGJiCH BunycKaTB qepe3 oflHy mapoxyio ABepb, to bbixoa h 3 3ana saaMer 
Ha 4 mhh MeHbme, hcm b tom cjiyxae, ecjm 3paTejica BhinycicaTb tojibko 
H cpe 3 oflHy y 3 £yio flBcpb. Cxojibxo bpcmchh Tpe 6 yercx ajih Bbixona 3paTejica 
H3 KHHoaajia xepe3 xaamyio ABepb b oTflejibHocrH? 

3.053. /^Ba cocyna c pacTBopoM cojih nocraBJieHbi ajih BbmapaBaHax. 
ExeflHeBHO BhraapaBacMbie nopixaa cojih hoctoshhu aji a saamoro cocyna. 
H 3 nepBoro cocyna nonyxeHO 48 kt cojih, a H3 BToporo, croxBoiero Ha 
6 flHea MCHbme, — 27 kt. Ecjih 6bi nepBhia cocyn ctoxji ctojibko ace jwea, 
CKOJIbKO BTOpOH, a BTOpOH CTOJD.KO, CKOJIbKO nepBblH, TO H3 060 HX paC- 
TBopoB nojiyxajiocb 6 bi OAHHaKOBoe koahhcctbo cojih. Cxojibico jmea ctoxji 
KaamuH pacTBOp? 

3.054. B QiBeaHbiH aex nocrymuio TpH KHribi 6 ejibeBoro MarepHana, 
Bcero 5000 m. B nepBOH wrae koahhcctbo MaTepnaJia, 6 mjio b 3 pa3a 
MCHbme, tom bo BTopofi, a b TpeTbefi — 22% Bcero KOjiHiecTBa. M3 MaTepa- 
ana nepBOH kmihj cnuum 150 npocTbmefi h 240 HaBOjioxeic. flux roroTOBJie- 
hhx oahoh npocTMHH Tpe6oBajiocb Ha 3,25 m 6 ojibiue MarepaaJia, xeM jyix 

H3TOTOBJICHHX OAHOH HaBOAOXKH. M3 CJCOJIbKHX MeTpOB MaTepaajia UlbeTCX 
OAHa HaBOJiOHica? 

3.055. Ot Tpex Ka4>eAP HHcnnyra nocTymuin 3axBKH Ha iipHoSpeTeime 
flonojiHHTeJibHoro oOopynoBaHHS jiaSopaTopna. Ctohmoctb o 6 opynoBaHHx 
b 3axBxe nepBOH xa4>cApbi cocraBJixer 45% ot 3axBjca BTopoa xa^Apw, 
a CTOHMOCTb o 6 opyAOBaHHX B 3aXBIte BTOpOH KacjjeAPbl — 80% OT 3HHBKH 
TpeTbefi. OroHMOCTb o 6 opyAOBaHHX b 3axBxe TpeTbefi xa^Apbi npeBbiuiaeT 
3axBxy nepsofi Ha 640 mjih. py 6 . KaroBa o 6 max ctohmoctb o 6 opynoBaHHX 
b 3axBxax Bcex Tpex xa^ejip? 

3.056. CyMMa kbxaphtob KOpHefi ypaBHeHHX x 2 — 3ax+a 2 = 0 paBHa 
1,75. HafiTH 3HaxeHHe a. 

reoMempuuecKue u <fht3uuecKue sadauu 

3.057. fljin cnopnuiomaAXH otbcjih yxacroK b 4>°PMe npxMoyrojibHHxa 
c jniarOHajibio, paBHofi 185 m. Ilpn BbinojiHenuH crpoHTCJibHbix pa 6 oT 
fljiHHy xaacflofi cropoHM yMCHbnnuiH Ha 4 m. Ilpa 3 tom npxMoyrojibHax 
<J)opMa 6 buia coxpaHCHa, ho njioniajib oxanajiacb yMeHbiueHHofi Ha 1012 m 2 . 
KaxoBbi AeficTBHTCJibHbie pa3Mepu cnopmnomajiKH? 

3.058. yxacTOx npxMOyrojibHofi (jxjpMbi o 6 hccch H3roponbio. Ecjih ot 
H ero OTpe3aTb no npxMofi HexoTopyio xacTb Tax, tto ocraBinaxcx xacTb 
oraaceTcx KBajipaTOM, to npn stom ero imouiaAb yMCHbuniTCx Ha 400 m 2 , 
a H3ropoflb yMCHbiuHTcx Ha 20 m. OnpeneJiHTb nepBouaiajibHue pa3Mepu 
yxacTKa. 

3.059. CnopTHBHax rniomajira hmcct (jiopMy npxMoyroJibHHKa, njuiHa 
KOTOporo Ha b m 6 ojn>me nmpHHbi. njioniajyca oxafiMACHa Aopoancofi oah- 
HaxoBofi nmpHHbi bum. KaxoBbi pa3Mepu cnopruBHofi iuiomaAKH, ccjih ee 
miomaAb paBHa imomaAH oxaHMJixKxnefi ee Aopoaom? 

3.060. cPoTorapTOxxa pa3MepaMH 12 x 18 cm BcraBJieHa b paMxy nocro- 
XHHofi nmpHHbi. OnpeACJiHTb nrapimy paMKH, ecjm ee imomaub paBHa 
nnomajm caMofi xapTOUH. 

3.061. Ha poBHofi ropmoHTajibHoft nnomaAice ctoxt abc Maim paBHofi 
BbicoTbi Ha paccroxHHH 5 m aP’t ot APyra. Ha bucotc 3,6 m ot iwomaAKH 
k xaxAofi Ma«rre nprapenncHO no OAHOMy jcomiy xycxa npoBonoxH ajihhoS 
13 m. npOBOJioxa HaTXHyra b iuiockocth pacnonoaceHHX Ma<rr h npa> 
Kpennena x ruiomanxe, xax noxa3aHO Ha pac. 3.3. Ha xaxoM paccTOXHHH 
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or OjiaxamieH Mami HaxoAHTca Toaxa npaxpeimenaji npoBOjioxa k ruio- 
maflKe? 

3.062. Hmcctcs jihct scecra b $opMe npaMoyrojibHHKa, y xoroporo 
OTHomcHHc bjibhh x uiupiiHC paBHO 2:1. M3 aroro Jincra mroTOBJiCHa 
OTKpuTaa caepxy xopoGxa TaxaM o6pa30M, bto no yrnaM jiHCTa Bhipe3aHo 
no KBanpaTy co cropoHoa 3 cm a nojiyaaBimieca xpaa 3arayTM. OnpeaejiaTb 
pa3Mcpu JiHCTa scecm, ccjih o&bCM xopoSxa oxa3ajicx paBHMM 168 cm 3 . 



Phc. 3.3 



3.063. Ha pac. 3.4 H3o6paxeau oxjiyacHOCTb, Kacaiomasca anyx B3aaM- 
ao nepncHnaxyjiapHHx ocea Ox a Oy, a npxMaa AB, xacaioinaaca orpyacHO- 
cra b Toaxe P. Paaayc oxpyscaocra 7?= 10 cm, a nnomaab TpeyrojibHHxa 
OAB paBaa 600 cm 1 . Hafinra KoopaaaaTU tobck A, B, P, yaaruBaa, hto 
OA > OB. 

3.064. Flepenace xojieco nflaxymeaca MOflCJia aa npoTaxcaaa 120 m 
nenacT aa 6 o6opotob 6oju>me, hcm 3aaaee. Ecjih oxpyacHocTb nepenacro 
xojicca yBCJiaaaTb aa 1/4 ee nJiaau, a oxpyxaocrb 3anaero — aa 1/5 ce 
zuiHHbi, to aa tom ace paccroaaaa nepeaaee xojieco caejiaeT aa 4 o6opoTa 
OoJibrue, hcm 3anHee. HaaTa nnanw oxpyscHOCTea ncpe/yiero a 3aaHero 
KOJiec. 

3.065. Ha nyra or cena no nojia xoneco rpyjOBaxa aejiacT aa 100 
o6opotob MCHbrne, neM Kojieco BCJiocaneaa, a aa 150 o6opotob 6ojibuie, 
neM ryccaaua Tpamropa. HaaTa paccrojmae Mexay cejiOM a hojicm, ccjih 
B3BCCTHO, aro AJiHHa oxpyscHOCTB xoneca rpysoBHxa cocraBJiacT 4/3 ajibhm 
OKpyxaocTH xojieca Bcnocaneaa a aa 2 m xopoae ryceaaqbi rpaxTopa. 

3.066. IIo HaxjioHHoa iuiockocth zpiaaoa 6 m xaTsrrcs aBa muiaaapa, 
y oflaoro B3 KOTopux nnaaa oxpyscaocra paBaa 3 bm, a y apyroro 2 am. 
Moscho aa yBCjiaanTb flnaHbi oxpyscaocTcfi o6oax naaaaapoB aa oaay a Ty 
xe BCJiaaaHy Tax, bto6m aa tom ace nyra oaaa B3 bbx caeaaa aa 3 o6opoTa 
6om>mc apyroro? 

3.067. IIo aByM oxpyxHocrsM paBUOMepao BpamaiOTCs aae tobxb. 
Oaaa H3 hhx coBeptnaeT noaaua ofeopoT aa 5 c 6biCTpee, aeM apyraa, 
a nooroMy ycneBaeT cacaan. b 1 mb a aa aaa o6opoTa 6ojibine. Ckojibko 
o6opotob b MHHyry coBepuiaeT xaxaaa Toaxa? 

3.068. flpc cajibj npaaoxeau x oaaoa Toaxe a aanpaBaeabi noa npsMbiM 
yraoM. Moayab oaaoa H3 aax aa 4 H 6oabme Moayax apyroa, a Moayab 
paBHoaeacrByioinea aa 8 H Meabrne cyMMbi Moayaea aaHaux cbji. HaaTa 
Moayaa aaHHboc can a ax paBaoaeacrByiomefi. 

3.069. K MaTepaaabaoa Toaxe npaaoxeaw aae cbjim, yroa Mcscay xoto- 

puMH paBCH 30°. Moayab oaaoa a3 npaaoxeaabtx can b 7^/3 pa3a 6ojn>me 
Moayaa apyroa, a Moayab paBHOaeacTByiomeH cbjim aa 24 H 6oJibme, aeM 
Moayab Mcabinea cbjim. OnpeaejiBTb Moayjia Meabinea a paBHoaeacTBy- 
Kxncfi can. 

3.070. KpacrajiJi, aaxoaxcb b craana $opMapoBaaas, pasaoMepao aa- 
paiqBBaeT cboio Maccy. Ha6jnoaaa 4>opMHpoBaHae aayx xpacrajiaoB, 3aMe- 
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THJIH, HTO nepBhIH H3 HHX 3a 3 Mec. flajl TaKOH *e npapOCT Maccbl, KaK 
BTopofi 3a 7 mcc. Oahako no bctchchhh roaa ora3anocb, hto nepBbrii 
Kpacrajin yBauraoi cbok> nepBOHaaanbHyio Maccy Ha 4%, BTopofi — Ha 5%. 
Hafira OTHomcHHe nepBOHaaajibHbix Macc sthx EpHcrajuiOB. 

3.071. Kycox ruiaTHHM, nnoTHOcn. xoropoH paBHa 2,15 • 10* xt/m 3 , cbx- 
3aa c xycxoM npo6xoBoro aepeBa (hjiothocti. 2,4-10 2 xt/m 3 ). rbiOTHocrb 
chctcmu paBHa 4,8'10 2 xt/m 3 . KaxoBa Macca xycxa aepcBa, ecjm Macca 
xycxa njiaTHHM cocraBJixeT 86,94 r? 

3.072. B Jia6oparopHH H3MCpacTC« cxopocrb, c xoTopofi pacnpocTpaH*- 
crca 3Byx Baojib crepxHCK, caenaHHux H3 pa3Hbix MaTepaajioB. B nepsoM 
ohhtc oxa3aaocb, ito aecb nyn>, coctojoahh m rpex nocneAOBaTenbHo 
cocaHHeHHbtx ciepatHeH, 3syx npoxonirr 3a BpeMX a c, a nyrb, coctohiuhh H3 
BToporo h TpeTbero CTcpacHefi, 3Byx npoxoflHT b 2 paaa 6biCTpec, hcm oanH 
nepsbiH CTepxcHb. B apyroM onbrrc BTopofi crepaceHb saMeHHjin hobum, 
h Toraa nocaeaoBaTejibHOC coeaHHeHHe H3 Tpex CTepxHCH 3Byx npomen 3a 
BpcMi b c, a cocahhchhc H3 nepBoro h BToporo crepxHefl — baboc mcajich- 
hcc, ieM oaHH TpcrHH crepxeHb. HaHTH cxopocTb pacnpocTpaueHHJS 3Byxa 
B HOBOM CTepXHC, CCAH CTO flJIHHa l M. 


Topzoeo-deHeotcHbie onwoiuemui 

3.073. HexoTopbiH TOBap 6ua xynneH occhbio h 3a Hero SbiJio ynnaacHO 
825 000 py6. KiuiorpaMM stoto TOBapa oceHbH) Ha 1000 py6. apmcBJic, aeM 
bcchoh, h no3TOMy Ha Ty xe cyMMy bcchoh 6hao xynneHO Ha 220 xr 
MCHbUIC. CxOAbXO CTOHT 1 XT TOBapa BCCHOH H CXOJlbKO CTO 6 bIJIO XylUICHO 
OCCHbK)? 

3.074. IlcpcB03xa tohhu rpyaa ot nyHXTa M ao nyHXTa N no xeneaHofi 
aoporc o6xoflHTca Ha b py6. flopoxe, hcm boahum nyrcM. Cxoju>ko tohh 
rpy3a moxho ncpeBC3TH ot M ao N no xcac3hoh aoporc Ha cyMMy a py6., 
ecjm boahum nyTCM Ha yty xc cyMMy moxho nepcBC3TH Ha k t (xwibine, hcm 
no xcne3HOH aoporc? 

3.075. Una oruiaTM nepccbuixH HCTbipex 6anaepoacS noHaao6Hjmcb 
4 pa3jmHHbie noaTOBbie Mapxn Ha o6myx> cyMMy 84 py6. Onpcacjurrb 

CTOHMOCTH MapOK, npHOOpCTCUHMX OTnpaBHTCJICM, eCJIH 3TH CTOHMOCTH 

cocraBJifflor apH<j>MCTHHecxyio nporpeccHio, a caMaa aoporaa Mapxa b 2,5 
pa3a aopoxe chmoh aclucboh. 

3.076. CroHMOCTb 60 3X3CMHJi*poB nepsoro TOMa h 75 3X3CMiuuipOB 
BToporo TOMa cocraBJixeT 27 000 py6. B acHCTBHTcnbHOCTH 3a bcc 3th 
KHH rn ynnaTHJiH toahko 23 700 py6., Tax xax 6bina npoH3BCflCHa cxamca: Ha 
ncpBbifi tom b pa3Mcpc 15%, a Ha BTopofi — b paaMcpc 10%. HaHTH 
nepBOHaaaabHyio neHy 3 thx xhht. 

3.077. JJ,bc uixypxH o6mefi CTOHMOCTbio b 2250 tuc. py6. 6 ujih npona- 
Hbi Ha ayxnHOHe c npHSunbio b 40%. Kaxosa croHMoerb xaxnofi nncypxH, 
ccjih ot ncpBoS 6biJio nojiyacHO npH6buiH 25%, a ot BTopofi — 50%? 

3.078. Pa6oBHH aac MacTcpoB AnB onnaanBaercs HCOflHHaxoBO, ho o6a 
Macrepa paSoTajiH onnHaxoBoe hhcjio aacoB. Ecjih 6h A paSoran Ha 1 a 
MCHbrnc, a B — Ha 5 i MCHbine, to A 3apa6oran 6bi 72 000 py6., a B — 
80 000 py6. Ecjih 6w, Bao6opoT, A pa6oTan Ha 5 a MeHbme, a B — Ha 1 a 
MCHbine, to B 3apa6oTaji 6bi Ha 36 000 py6. Sojibine, acM A. Kaxyio cyMMy 
nojiyaHJi xaxjujfi MacTCp 3a bcc bpcmh pa6oTbi? 

3.079. B Mara3HH npHBC3jra xojioxh 1-ro copTa Ha cyMMy 228 000 py6. 
h s6jiokh 2-ro copTa Ha cyMMy 180 000 py6. Ilpn pa3rpy3xe npHBeaeHHbie 
xSjiokh cJiyaaHHO ncpcMcnianHCb. lloncacT noxa3aji, hto ecjm Tcnepb npo- 
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aaBaTb Bee h6jiokh no o/iHofi yeHe — Ha 900 py6. HHace i/eHbi minorpaMMa 
h6jiok 1-ro copTa, to 6yaeT BhrpyneHa paHee HaMeHemiaa cyMMa. Ckojibko 
KHJ iorpaMM ob h6jiok npHBe3eHo, ecjiH h3bcctho, hto a6jiok 2-ro copra 6biJio 
Ha 5 it 6onbiue, neM 1-ro copTa? 

3.080. IiMeioLUHeca Ha CKJia/ie 300 kt TOBapa irpoflamj b HepaBHLix 
KOJiHaecTBax flByM opraim3aim«M no yeHe 37 500 py6. 3a 1 kt. IlepBaa 
opraHH3apHx nepcB03HT KyiuieHHbifi TOBap Ha pacer oaime 20 km, a bto- 
paa — na 30 km. IIepeB03Ka 10 kt TOBapa o6xo/yrrca b 1 500 py6. 3a 1 km 
nyTH. 3Has, hto BTopaa opramnaims 3anjiaTHJia 3a noKynKy h nepeB03Ky 
TOBapa Ha 2 mjih. 700 tmc. py6. Sojibuie nepBofi, onpeaejiHTb, ckojimco 
KHJiorpaMM ob TOBapa Kyrouia Kaac/jaa opr aHH3 anna h Kaxyio cyMMy OHa 
3annaTHJia 3a TOBap h ero nepeB03Ky. 

CoomuomeHuji Meotcdy HamypaAbHbiMU hucaomu 

3.081. OnH03HaHHoe hhcjio yBejiHHHjm Ha 10 e /Turnup Ecjih nojiyneHHoe 
hhcjio yBejiHHHTb Ha ctojibko ace npoyeHTOB, KaK b nepBbifi pa3, to nonywr- 
ca 72. HafiTH nepBOHanajibHoe hhcjio. 

3.082. CyMMa iyuj)p //By3HaaHoro HHCJia paBHa 12. Ecjih k 3TOMy HHcny 
npHSaBHTb 36, to nojiynHTca hhcjio, 3ariHcaHHoe tcmh ace lyyjjpaMH, ho 
b o6paTHOM nopa/yce. HafiTH Hcxo/moe hhcjio. 

3.083. CyMMa KBa/jpaTOB iyi4>p ABy3HaHHoro HHCJia paBHa 13. Ecjih ot 
3Toro HHcna othhti. 9, to riojiyHHTCs hhcjio, 3anncaHHoe tcmh ace iynjjpaMH, 
ho b oGpaTHOM nopa/yce. HafiTH ncxo/yioe hhcjio. 

3.084. flaHM flBa ABy3HaHHbix HHCJia, H3 KOTOpux BTopoe o6o3Haaeno 
TeMH ace lynJrpaMH, hto h nepBoe, ho HanncaHHUMH b oOparaoM nopa/yce. 
HacTHoe ot neneiuia nepBoro HHCJia Ha BTopoe paBHO 1,75. ITpoH3BeneHHe 
nepBoro HHCJia Ha UHcJjpy ero flecHTKOB b 3,5 pa3a 6ojn>iue BToporo HHCJia. 
HafiTH 3TH HHCJia. 

3.085. IIpoH3BefleHHe lyicjjp AByanaHHoro HHCJia b 3 pa3a MeHbuie caMoro 
HHCJia. Ecjih k 3TOMy HHCJiy npH6aBHTb 18, to nojiynHTca hhcjio, HanHcaHHoe 
TeMH ace iyu)>paMH, ho b o6paTHOM nopa/yce. HafiTH Hcxo/yroe hhcjio. 

3.086. HafiTH /yiy3HaHHoe hhcjio, nacTHoe ot /lenenHa KOToporo Ha 
rrpoH3BeaeHHe ero iynjrp paBHO 8/3, a pa3HOCTb Meac/iy hckomum hhcjiom 
h hhcjiom, HanHcaHHUM xeMH ace iynjjpaMH, ho b o6paraoM nopa/yce, 
paBHa 18. 

3.087. Ecjih aBy3HaHHoe hhcjio pa3yejiHTb Ha cyMMy ero iyr4>p, to 
b nacTHOM nojiynHTca 4 h b ocraTKe 3. Ecjih ace 3 to hhcjio pa3/iejiHTb Ha 
npoH3Be/ieHHe ero uycjip, to b nacTHOM nojiynHTca 3 h b ocraTKe 5. HafiTH 
HCXOflHOe HHCJIO. 

3.088. yneiuacy aaao 6buio HafiTH npoH3Be/ieHHe HHCJia 136 Ha hckoto- 
poe /yry3HaHHoe hhcjio, b xotopom iynjrpa e/ynuin Bj/Boe 6oJibine iyKjrpu 
yecHTKOB. no pacceaHHOCTH oh noMeHaji MecraMH i/Hijjpbi /yjy3 hbhho ro 
HHCJia, OTnero h nojiyniui irpoH3Be/reHHe Ha 1224 Sojibme hcthhhoto. HeMy 
paBHO HCTHHHoe npoH3Be/;eHne? 

3.089. Ecjih HemBecTHoe ABy3HaHHoe hhcjio pa3//ejiHTb Ha hhcjio, H3o6- 
paaceHHoe tcmh ace innJjpaMH, ho b o6parHOM nopa/yce, to b nacTHOM 
nojiyHHTca 4 h b ocraTKe 3. Ecjih ace hckomoc hhcjio pa3nejiHTb Ha cyMMy ero 
uh4>P, to b nacTHOM nojiynHTca 8 h b ocraTKe 7. HafiTH xro hhcjio. 

3.090. HeKOTopoe /yry3HaHHoe hhcjio b 4 pa3a 6oju,me cyMMbi h b 3 pa3a 
Sojibiue npoH3BeflCHHa cbohx iyn})p. Hafira xro hhcjio. 

3.091. Tpex3HaHHoe hhcjio OKaHHHBaerca mujjpofi 2. Ecjih ee nepeHecra 
b Hanano 3anHCH HHCJia, to nojiyneimoe hhcjio 6y/ieT Ha 18 6ojn>ine nepBOHa- 
najibHoro. Hafira 3 to hhcjio. 
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3.092. 3aayMaHO nenoe nojioaarrejibHoe hhcho. K cro 3aimcH npHeo- 
cflHHium cnpaBa qn^py 7hh3 nojiyneHHoro HOBoro HHCJia bhhjih xBanpaT 
3aayMaHHoro HHcna. OcraTOx yMCHBunum Ha 75% 3Toro ocTarxa h eme 
bhhjih 3aqyMaHHOc hhcjio. B OKOHaaTCJibHOM pe3yjn>TaTe nonyHHjm Hyjib. 
Kaxoe hhcjio aaqyMaHO? 

3.093. OnpeqejmTb nenoe nonoxHTCJibHoe hhcjio no cjieqyiomHM qaH- 
hum: ecjm cro 3aimcaTb mnJ)paMH h npHcoeqHHHTb cnpaBa inn^py 4, to 
nonyTHTca hhcjio, qejunneeca 6e3 ocraTxa Ha hhcjio, 6oju>mee hckomoto Ha 
4, a b aacTHOM nojiywrca hhcjio, MeHbinec nejurrena Ha 27. 

3.094. Ehino 3aqaHO nenoe hhcjio. Tpe6oBajiocb yBejiHiHTb ero Ha 
200 000 h nojiyneHHoe hhcjio yrpoHTb. Bmccto aroro npHimcajiH x hh<}>- 
poBoii 3anncH 3aqaHHoro <mcjia cnpaBa un(J>py 2 h nojiymnn npaBHJibHbin 
pC3ynbTaT. Kaxoe hhcjio 6hiJio 3aqaH0? 

3.095. CyMMa Bcex hcthhix £By3HaHHbix nnceji paaaejnuiacb Ha ojiho h3 
hhx 6c3 ocTanca. IIojiyHeHHOC nacTHoe OTJiHHaeTca ot nenirrenH TOJibKO 
nopxqKOM hh4>p, a cyMMa ero qH$p paBHa 9. Kaxoe ABy3HaHHoe hhcjio 

HBJHUIOCb ACJIHTejICM? 

3.096. Hhcjihtcjih Tpex npoBefi nponopqHOHajibHU hhcjihm 1, 2 h 3, 
a oOpaTHbie bcjihhhhh cooTBeTCTByiomHx 3HaMeHaTenefi nponopnnoHajibHbi 
HHejiaM 1, 1/3 h 0,2. Hairra 3th apo6h, ccjih hx cpeflHee apH<j>MeTHHecxoe 
paBHO 136/315 . 

3.097. Ecjik 6u yneKHX npaBHJibHO nepcMHOxan ABa HarmcaHHUx Ha 
aockc HHcna, to nonyHHJi 6u b npOH3BeAemm 4500. Ho, nepenncbiBaa 

C flOCKH COMHOXHTCJIH, B OAHOM H3 HHX yHCHHX BMCCTO nOCJieAHefi UHffpU 

5 HaiiHcaji qH(})py 3 h nocjie yMHOxeHHS b peayjibTaTe nojiyniui 4380. Kaxae 
HHCJia aojixch 6mji nepeMHOXHTb yneHHX? 

3.098. B pyxoiiHCH 3aAanHHxa no apHfJjMeTHxe 6wji noMemeH npHMep, 
b xoTopoM ahhhoc hhcjio haao yMHOXHTb Ha 3 H ot nonyneHHoro pe3yjib- 
TaTa OTHirrb 4. B THnorpa$HH AonycrHAH onenaTxy: bmccto 3Haxa yMHOxe- 
hhx nocraBHJiH 3Hax acjichhx, a bmccto MHnyca — lunoc. TeM hc MeHee 
KOHeHHbiH pe3yjibiaT ot 3Toro hc H3MCHHJ1CH. Kaxofi npHMep npeAnojiarajiH 
noMecTHTb b 3aAanHHxe? 

3.099. OAHa H3 AByx npo6efi baboc 6ojibine Apyrofi. Ilocjie bo3BCachhh 
xaxAOH H3 apo6e& b xBaqpaT h cjioxchhx sthx pc3yjibTaTOB nojiynaeTca 
HexoTopaa cyMMa. Ta xe cyMMa nojiynaeTca nocjie bo3bcachhh xaxAofi H3 
Apo6eg b xy6 h cjioxchhji sthx pe3yjibTaTOB. HafiTH Aanubie aPo6h. 

ffeuMcenue: nymb, acopocmb, epeMH 

3.100. Ot npHcraHH b ropoA ompaBHJiacb jiOAxa co cxopocTbio 
12 km/h, a nepc3 nojinaca nocjie hcc b tom xe HanpaBJieHHH Bboueji napoxon 
co cxopocTbio 20 km/h. KaxoBO paccTOSHHe ot npHcraHH ao ropoAa, ecnH 
napoxoA npmneji Tyqa Ha 1,5 h paHbme jioakh? 

3.101. Typncr nponjibiji no pexe Ha JioAxe 90 km h npomeji neiuxoM 
10 km. Ilpn 3tom Ha nenmfi nyrb 6buio 3aTpaneHO Ha 4 h MeHbiue, neM Ha 
nyrb no pexe. Ecjih 6h Typncr uieji nemxoM crojibxo BpeMeHH, ckojibko 
nnbiJi no pexe, a iuiuji no pexe ctojibko BpeMeHH, ckojibko men nemxoM, to 
3th paccrosHHs 6tiJiH 6bi paBHbi. Cxojibxo BpeMeHH oh men nemxoM 
h cxojjbxo BpeMeHH njibin no pexe? 

3.102. Oxcnpecc npoxoAHT nyrb ot Mockbbi ao CaHXT-IleTep6ypra Ha 
3 h 30 mhh 6bicrpee naccaxapcxoro noe3Aa, Tax xax 3a 1 h oh npoxoAHT Ha 
35 xm 6ojibme. Crojibxo khjiomctpob b nac npoxoAHT xaxAbifi H3 hhx, ccjih 
paccTOaHHe MexAy Mocxboh h CaHKT-neTep6yproM npHHXTb c oxpyrjicHH- 
CM paBHBIM 650 KM? 
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3.103. Tpynna cryaeHTOB bo BpeMS KaHHKyji coBepnmna noxoa no 
IlonMOCKOBbK). IlepBbie 30 km ohh npoiiniH nenncoM, 20% ocTaBinefica 
iacTH Mapuipyra rrpomibinH Ha ruiOTy no pexe, a aaTeM onim. uum neuiKOM, 
npofifl* paccTOHHHe b 1,5 pa3a 6ojibiue toto, KOTopoc nponjiujiH no pexe. 
OcnuibHOH nyTb npoexajiH 3a 1 h 30 mhh ka nonyTHOM rpy30BHxe, koto- 
pufi men co CKopocrbio 40 km/h. KaxoBa pma Bcero Mapmpyra? 

3.104. HcKyccTBeHHbifl BOfloeM HMeer (J)opMy npsMoyrojibHHxa c pa3- 
HOCTbio cropoH 1 km. flBa pbiSaxa, Haxonxnpieca b oaHofi Bepunme 3Toro 
npaMoyrojibHHKa, oflHOBpeMeHHO OTnpaBHJmcb b nymcT, pacnojioaceHHbifl 
b npoTHBononoacHOH Bepunme. Ilpa 3tom oaHH pbifear norm bin Ha no/pce 
HanpaMUK no aHaroHajm, a BTopofi no men neuncoM Bnonb 6epera. Onpeae- 
jmn> pa3Mepbi BOfloeMa, ecjm Kaacaufi pu6as nepeaBHrancji co cKopocrbio 
4 km/h h oaHH H3 hhx npaSbin k Mecry HanHaneHHa Ha 30 mhh paHbme 
npyroro. 

3.105. BejiocHnenHCT xaacayio MHHyTy rrpoe3acaeT Ha 500 m Menbine, 
neM MOTouHKjmcr, nosTOMy Ha nyTb b 120 km oh 3arpaHHBaeT bpcmchh Ha 
2 h 6onbuie, neM motohhkhhct. BbiHHCjnrrb cxopocTb raacaoro H3 hhx. 

3.106. PaccroaHHe ot A ao B no acene3Hofi nopore paBHO 88 km, a no 
pexe oho cocraBiiaeT 108 km. Iloe3a H3 A Bbixo^m Ha 1 h no3*e Tennoxoaa 
h npHObreaeT b B Ha 15 mhh paHbme. Hafiro cpeamoio CKopocrb noeaaa, 
earn H3BecTHO, hto OHa Ha 40 km 6ojibme cpeaHefl cxopocTH Tennoxoaa. 

3.107. no OflHOH H3 TpaMBaHHHX J1HHHH HaHanH KypCHpOBaTb TpaMBHH 
hoboh KOHCTpyKinm. Peflc npoTKsceHHOCTbK) 20 km npononacacTC* Tenepb 
na 12 mhh MeHbine, rax xax cpeamw cxopocTb rpaMBaa hoboh KOHCTpyKinm 
Ha 5 km/h 6ojibine cpeaHefl cxopocTH rpaMBaa ycTapeBinefl KOHCTpyKinm. 
Cxojibxo BpeMeHH 3arpaHHBaeT Ha peflc rpaMBafi hoboh KOHCTpyKinm h xa- 
KOBa ero cpeaHas CKopocrb? 

3.108. A 03 aBToOyca OflHOBpeMeHHO Buexajm c <pa6pHKH h HanpaBHJiHCb 
b 30Hy OTfluxa, k 03epy. Paccrojume Moray (JiaOpmcofi h 03epoM 48 km. 
nepBbifl aBToSyc npH6bin k o3epy Ha 10 mhh paHbme Bxoporo, npuneM 
cpeaHHX cxopocTb Bxoporo MeHbme cpeaHefl ckopocth nepBoro Ha 4 km/h. 
BblHHCHHTb cxopocTH aBTo6yCOB. 

3.109. M3 nopTa oaHOBpeMeHHO r mthb h aBa renjxoxoaa, npuneM oann H3 
hhx nomen Ha ior, a apyrofi Ha boctok. Hcpe3 2 h paccroHHHe Meacay hhmh 
cocraBHJio 174 km. HafiTH cpeamoio cxopocTb xaacaoro Tcnnoxoaa, ecnu 
H3BeCTHO, HTO oaHH H3 HHX B cpeaHCM 3a KaacUbifi HaC npOXOHHJI Ha 3 KM 
6onbme, hcm BTopofi. 

3.110. PaccTOJume Meacay noceaxaMH A h B paBHO s km. 143 A ot- 
npaBHjmcb b B oaHOBpcMeimo no oaHofl h toh ace aopore a»a aBTOTypacra, 
KOTopue aonacHu 6 mjih npaSbiTb b B b ohho h to ace BpeMs. B aeficTBHTenb- 
hocth nepBbifl TypHCT npaObui b B na n h paHbme cpoxa, a BTopofl Ha In h 
ono3aan, Tax xax nocneamm npoe3acaa 3a xaacobifl nac b cpeaHCM Ha r km 
MeHbme nepBoro. OnpeaenaTb cpeamoio CKopocrb xaacaoro aBTOTypHcra. 

3.111. Ot cranium acene3Hofl aopora ao Typ6a3bi mohcho npoflTH no 
rnocce hjih Tponmncofl, npuneM Tponmncofl furnace Ha 5 km. flea TOBapnma 
ycjiOBHimcb, hto oaHH noflaeT no mocce, crporo Bbiaepacimaa HaMeneimyK) 
CKOpOCTb V km/h, a BTopofi — TpOIIHHKOH CO CKOpOCTblO 3 KM/H. BTOpofl 
nparnen Ha Typ6any paHbme nepBoro Ha 1 h. Haflra paccToamie ot craHium 
ao Typ6a3bi no mocce h cxopocTb v nepBoro TOBapama, ecjm h3bcctho, hto 
v — aeaoe hhcho. 

3.112. CkopocTH naccaacHpcKoro h TOBapHoro noeaaos OTHocirrca xax 
a :b. naccaampcxHfl noe3a Bbcmen co craHium A Ha 0,5 h no3ace TOBapHoro, 
a npaGbui Ha craHinoo B Ha 0,5 h paHbme ero. Haflia ckopocth noeaaoB, 
ccjih paccroHHHe Meacay An B paBHO s km. 
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3.113. B OTBepcrue Tpy 6 u Bomna oflaa MaTepaajibHaa nacTHiia, a cny- 
cts 6,8 mhh b to xe OTBepcrue Bonijia BTopas Hacrana. Bofifla b Tpy 6 y, 
icaamaa Hacrana HeMeaneHHO HaBimaeT nocTynaiejibHoe ABHaceime bhoju* 
Tpy 6 n: nepBaa nacraaa aBHxeTca paBHOMepHO co cxopocTbio 5 m/mhh, 
a BTopaa b nepByio MHHyTy npo 6 eraeT 3 m, a b xaxnyio cnenyiomyio 
MHHyTy Ha 0,5 m 6 ojibme, hcm b npenbinymyio. 3a ckojibko MHHyr BTopaa 
Hacrcma noroHHT nepByio? 

3.114. ^Ba SpaTa hmchh 6ajieTbi Ha cranHOH, pacnonoaceHHbifi b 20 km 
ot hx flOMa. Hto6m Ao6paTbca no CTaaaoHa, ohh pennum BOcnoju>30BaTbcs 
CBOHM BejIOCHneflOM H aOrOBOpUJIHCb, HTO OTnpaBSTCH OflHOBpeMeHHO, OflHH 
Ha BCJiocmieae, a apyrofi neniKOM; rrpoexaB nacrb nyra, nepBbia ocTaBHT 
Benocanea, a BTopoa, aoHA» ao Mecra, rae 6yaeT ocraBJieH Beaocanea, 
nanbiue noeaer Ha hcm h noroHHT nepBoro y Bxoaa Ha cTaaaoH. Fae nojmceH 
ocraBHTb Bejiocanea nepBbia 6par a CKOJibKo bpcmchh yaaeT Ha aopory, 
ecna Kaacatiii H3 6paTbeB 6yaeT aaTa paBHOMepHO co cxopocTbio 4 km/h, 
a exaxb b 5 pa3 6ucTpee? 

3.115. riepBbia TypacT, npoexaB 1,5 a Ha Benocaneae co cxopocTbio 
16 km/h, aeaacT ocraHOBKy Ha 1,5 h, a 3aieM npoflonxaeT nyrb c nepBOHa- 
HanbHoa cxopocTbio. CnycT* 4 h nocjie OTnpaBxa b aopory nepBoro TypacTa 
BaoroHKy eMy Bue3acaer aa MOTonaxjie BTopoa TypacT co cxopocTbio 
56 km/h. Kaxoc paccrosmae ohh npoeayr, npexne neM BTopoa TypacT 
aoroHHT nepBoro? 

3.116. 4 B a 6paTa b3sjih cboh Benocanenbi a oaHOBpeMeHHO Tpouyjiacb 
b nyTb c HaMcpcHHCM npocxaTb 42 km. Crapmaa 6paT Ha bccm nyra 
coxpaHJUi oaHy a Ty ace cxopocTb, a MJiaamaa 6paT Kaacauii nac OTCTaBaa ot 
crrapmero aa 4 km. Ho TaK xax crapmaa 6paT OTauxaji b nyra ueJibiii nac, 
a MJiaaiiiHH — TOJibKO 20 mhh, to k c^HHHHiy ohh npa6bjuia oaHOBpeMeHHO. 
Cxojibxo BpeMCHH npoaojiacaiiacb noe3aKa? 

3.117. CaMOJier aoaaceH nponererb 2900 km. IlpojicTeB 1700 km, oh 
caejiaa BbiHyacaenHyK) nocaaxy Ha 1 h 30 mhh, nocjie nero iioneTen co 
CKopocTbio, Ha 50 km/h MeHbiuea, neM paHbiue. HaaTa nepBOHananbHyio 
CKopocTb caMOJieTa, ecjia h3bcctho, hto oh npaSttn Ha mccto nepe3 5 h 
nocjie BbuieTa. 

3.118. ToBapHbia noe3a 6 bui 3aacpacaH b nyrH Ha 12 mhh, a 3aTeM Ha 
paCCTOKHHH 60 KM HaBepCTcUI nOTepXHHOC BpeMS, ySCJIHHHB cxopocTb Ha 
15 km/h. HaaTa nepBOHanajibHyio cxopocTb noe3aa. 

3.119. Hepe3 2 h nocjie Bbicaaa c 4>a6pHxa mocjiep nocMOTpea aa cnaao- 
Merp h 3aMeTaji, hto npoexaji tojibko 112 km. Oh npnxHHyji MbicjieuHo, hto 
ecjia a aaJibme noeneT c toh xe CKopocTbio, to Ha 30 mhh ono3aaer 
c flocTaBKofi rpy3a Ha cTamjaio. IIo3TOMy moijjep vbcjihhhji CKopocTb 
a npa6bui Ha craHimio aaxe Ha 30 mhh pautbuie cpoxa. OnpeneiiHTb Hanajib- 
Hyio a nocjieayiouiyio ckopoctb aBaxeuua aBTOMoSajia, ecim paccToauae ot 
4>a6paKa ao cTaaHHH no cnaaoMeTpy cocraBJiaeT 280 km. 

3.120. Motohhkjihct ornpaBiuica a 3 nymcxa A b nyHKT B, otctohiuhh ot 
A Ha 120 km. 06paTHO oh Bbiexan c toh xe cxopocTbio, ho nepe3 nac nocne 
Bhie3fla aojixeH 6 uji ocraHOBHTbca Ha 10 mhh. Ilocne stoh octhhobkh oh 
rrponojixaji nyrb no A, yBejianaB cxopocTb Ha 6 km/h. Kaxosa 6 ujia 
nepBOHanajibHaa cxopocTb MOTOUHKJiHcra, ecjm maecrHO, hto Ha oGpanibiH 
nyrb oh 3aTpaTHJi crojibKO xe BpeMeHH, cxojibKO Ha nyrb ot A no B1 

3.121. BejiocaneflacT npoexaji 60 km H 3 nymcTa A b nyHKT B. Ha 
o 6 paTHOM nyra oh nepBbia nac npoexaji c npexuea CKopocTbio, nocne Hero 
cnejian ocraHOBKy Ha 20 mhh. HanaB HBaxeHae CHOBa, oh yBejiHHHn cxo- 
pocrb Ha 4 km/h a mmoMy norpamn Ha nyrb H3 B b A ctojh>ko xe 
BpeMeHH, ckojibko h Ha nyrb H3 A b B. OnpenejiaTb CKopocn. sejiocanenacTa 
Ha nyra H3 A b B. 

3.122. H3 nocejiKa, pacnonoxeHHoro b 60 km ot ropona, ceronaa no- 
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jdkch npaexaTfa crreu cryfleHTKH, KOTopua xotcji noceraTb BocxpecHyio 
JiCKipno. OxmaKO jimcium ncpeHCCCHa Ha npyrofi flCHb. Mto6u npeflynpeflHTb 
oma 06 3tom, float noexajia no moccc CMy HaBCTpeay. ripn Bcrpeae 
BbiacHHJioct, <rro oren h float BtiexajiH Ha Monenax OflHOBpeMCHHO, ho 
cpeflHaa cKopocTt floaepn 6 tiJia BflBoe 6ojitiucH. Bo3Bpainaacb nocne Bcrpc- 
hh, xaxfltiH H3 hhx yBejiHHHJi nepBOHaaajibHyio cKopocn, na 2 km/h, h float 
npHGtuia b ropofl Ha 5 mhh no 3 ace, a cm oTen b nocenox. C xaxofi cpeflHeii 
CKOpocTbio oreu h aoab exann nepBOHaaajibHO? 

3.123. ^Be rpynnu TypucTOB aojeschm hath HaBcrpeay flpyr flpyry H3 
Typ 6 aa A h B, paccronane Meatfly xotopumh 30 km. Ecjih nepBaa rpynna 
BbifincT Ha 2 a paHtrne BTopofi, to ohm BCTpeTsrrca aepe3 2,5 a nocne 
Bbixofla BTopofl rpynnu. Ecjih ace BTopaa rpynna Buflfler Ha 2 a paHbine, 
aeM nepsaa, to serpen a npoH3ofiaeT aepea 3 a nocne Bbixofla nepBoi* 
rpynnu. C khkoh cpeflHCH cxopocTbio HfleT xaamas rpynna? 

3.124. Ilemexofl a BenocaneflacT orapaBJimoTca OflHOBpeMCHHO Ha¬ 
Bcrpeay flpyr flpyry H3 ropoflOB A u B, paccTOanae Meatfly kotopumh 40 km, 
h BC-rpeaaioTCH cnycra 2 a nocne OTnpaB.neHna. 3aTeM ohh npoflonataioT 
nyrb, npaacM BenocuneflKCT npHStisae-r b A Ha 7 a 30 mhh paHbtue, aeM 
nemexofl b B. Hagra cKopocra neraexofla h BenocHneflHcra, nonaraa, hto 
OHH BCe BpeM« OCTHBanHCb HeaSMejiHUMH. 

3.125. Ha nyHKTOB AuB, paccroaHHe Meatfly KoropuMH 120 km, BbttunH 
OflHOBpeMCHHO HaBCTpeay flpyr flpyry flBa aBToOyca. B nyra nepBbifi cflenan 
ocTHHOBsy Ha 10 mhh, BTopofi — Ha 5 mhh. TlepBbiH aBToOyc npH6bin 
b 3 Ha 25 mhh paHbme, aeM BTopofi npa6un b A. Moaciio caHTaTb, hto 
cxopocTH flBiiaceHHa aBToOycoB 6una hoctokhrumh, npHaeM cxopocrb nep- 
Boro aBTo6yca npeBhnnana CKopocrb BToporo aBToOyca Ha 20 km/h. Ckojib- 
ko BpeMeHH npoflonacanacb noe3flxa naccaatHpOB Kaatfloro H3 3thx aBTo6y- 
cob Meatfly nyHKTaMH A h B1 

3.126. l\aa BenocHneflHcra BuexanH oflHOBpeMeHHo HaBCTpeay flpyr flpy¬ 
ry H3 flByx MecT, paccTOsnme Meatfly KOTopuMH paBHo 270 km. Bropofi 
npoeaataeT b aac na 1,5 km MeHbtne, aeM nepBUH, h Bcrpeaaexca c hhm aepes 
cronbKO aacoB, ckojibko KiLiOMerpoB b aac flenaeT nepBun. OnpeaenHTb 
CKopocrb Kaatfloro BenocHneflHcra. 

3.127. /],Ba noe3fla OTirpaBJunoTCs H3 nyuxTOB A h B HaBcrpeay flpyr 
flpyry. Ohh BcrpeTHTca Ha nonoBHHe nyra, ecna noesfl H3 A BugfleT na 2 a 
paubme, aeM noe 3 fl H3 B. Ecjih ate o6a noe3aa Bbigflyr OflHOBpeMCHHO, to 
aepca 2 a paccroaHHe Meatfly hhmh cocraBHT 1/4 paccTOSHHa Meatfly A h B. 
3a Kaxoe BpeMa Kaatflun noe3fl npoxoflHT Becb nyTb? 

3.128. TypHCT A orapaBimca H 3 ropofla M b ropoa N c nocToaHHofl 
CKopocTbK) 12 km/h. TypHCT B, HaxoflHBiiiHHca b ropofle N, nonyaHB CHXBan, 
hto A yate npoexan 7 km, TOTaac Buexan HaBcrpeay eMy h npoessran 
xaatflUH aac 0,05 Bcero paccroaHHa Meatfly M h N. C MOMenra Bucafla B flo 
ero BcrpeaH c A npornno cronbso aacoB, Ha cxonbKO KHnoMerpOB b aac 
npoflBHranca B. Hagra paccroaHHe Meatfly ropoaaMH M h N, ecjm oho He 
MeHbine 100 km. 

3.129. MoTopHaa noflxa h napycnux, Haxoflacb na 03epe Ha paccroaJHHH 
30 km flpyr ot flpyra, aBHatyrca HaBCTpeay flpyr flpyry h BcrpeaaioTca aepca 
1 a. Ecjih 6 u MOTOpHax noflxa Haxoflanacb b 20 km ot napycHuxa h ao- 
roHana ero, to Ha 3 to norpefioBanocb 6 u 3 a 20 mhh. OirpeflejiHTb acopo- 
cth noaKH h napycHHKa, nonaraa, hto ohh nocTOSutau h hch3mchhm b o 6 ohx 
cnyaaax. 

3.130. B oflHH h tot ate aac HaBcrpeay flpyr flpyry aojekhu 6 ujih buAth 
A H 3 nocenKa M h B H 3 nocenxa N. OflHaxo A 3 aflepatanca h Bhinien no 3 ate 
Ha 6 a. Ilpn Bcrpeae suacHHnocb, hto A npoinen Ha 12 km MCHtine, a cm B. 


71 



OraoxHyB, ohh oflHOBf eMeHHO noxHHyjm Meero BcrpeHH h npoaojixHjm 
nyn> c npexHefi CKopocrbio. B pe3yabTaTe A npmneji b N nepea 8 h, 
a B npHmcji b M nepes 9 h nocne Bcrpenn. OnpeaeJiHTb paccroaHHe MN 
h cKopocrH nemexoflOB. 

3.131. /^Ba Tejia ABaxyrcs HaBcrpeny apyr upyry m flByx Mecr, paccfoa- 
hhc Mexay xotopumh 390 m. IlepBoe tcjio npouuio b nepByio cetyimy 6 m, 
a b Kaxayio caeayiomyio npoxozpuio Ha 6 m 6ojn>mc, hcm b npeabiaymyio. 
Bropoc tcjio flBHrajioct paBHOMepHO co cxopocrbio 12 m/c h Haqajio abhxc- 
hhc cnycTS 5 c nocjie nepBoro. Hepe3 cxojibko cexyHA nocjie toto, xax 
Haiajio flBHrarbca ncpBoe tcjio, ohh bctpcthtcx? 

3.132. Komxa, rHaBinascs 3a mlihikoh bhojib jyiHHHoro Kopnaopa, 
aorHajia ee <iepe3 a c cocjie Haaajia noroHH. iicpBOHaiajibHOC pacero smiie 
MCXfly HHMH / M. ECJIH HpH THKOM Xe HaHHJIbHOM paCCTOHHHH MbltlBCa 
c ncpcnyry noSexaria 6u hc ot xoiukh, a HaBcrpeny efl, to 6ujia 6u 
cxBancHa qcpe3 b c. DoJiaras, hto b tom h b apyroM cjiynae xornxa 
h MMinca npHJiarajm 6u MaxcHMajibHbie ycnnim, uafiTH cpeaHue cxopocra 

xaamofi H3 HHX. 

3.133. Ha yacHHHX pa3BeabiBaTejibHM0 icaTep noaoruea k ronoBHOMy 
Kopa6jno 3CKaopu h ncjiyaHJi npaxasairae hpoh3bccth pa3Bcaxy BncpcflH 
3c*anpw no uanpaBJiCHBio cc abhxchhx Ha paccroaHHH 70 km. OnpeaejiHTb, 
4cpc3 aaxoc BpcMa xaTCp BepHCTCi k ronoBHOMy KopaOjno acKaapw, npoaoa- 
xaiomeH hath Bnepcfl, cjjm H3BCCTHO, TTO acopocTb KaTepa 28 km/h, a 3CKa- 
apa aojDKHa ABHraTbca so cxopocTb 10 14 km/h. 

3.134. Flo CHTHajiy j ipcccnpoBiinixa asa hohh oaHOBpcMCHHO noOexajiH 

paBHOMepHO saojib BHeimefi oxpyxHOCTH apeHbi iiHpxa b npoTHBononox- 
Hbix HanpaBJicHHjLX. riepBbiH hohh 6exan HCCKoabKO Sbicrpee BToporo 
h k MOMCHTy BCTpcHH npo6exaji Ha 5 m 6ojibiac, hcm BTopofi. ripoaojuraa 
6cr, ncpBbiH hohh noaGexan k apeccHpoBnyiKy, ocraBaBiueMyca Ha tom 
mcctc, ot Kcrroporo HanajiH 6exan> hohh, acpc3 9 c nocjie BcrpeHH co 
BTOpbIM HOHH, a BTOpOH - HCpC3 16 C HOCJK HX BCTpeHH. KaKOB AHaMCTp 

apeHbi? 

3.135. Ot npHCTaHb orapaBHJics no tchchhio pent iuiot. Mcpea 5 h 
20 mhh BCJica 3a nnoTOM c toh xe npHCTaHH onrpaBHJiacb MOTopHaa aoaxa, 
Koropaa aornajia iuiot, npofia* 20 km. KaxoBa CKopocrb iuiOTa, ccjih 

H3BCCTHO, HTO CKOpOCI b MOTOpHOH JlOffKB 6oabIUC CKOpOCTH IMOTa Ha 

12 km/h? 

3.136. MoTopHas noaxa, oOjiaaajomaa CKOpocTbio hbhxchhh 20 km/h, 
npomna pacer ohhhc Mexay aayMK nyinrraMH no pexe ryaa h o6parno, hc 
ocraHaBJoraaKCb, 3a 6 h 15 mhh. PaccTOjnmc Mcxay nymcraMH 60 km. 
OnpeaCJIHTb CKOpOCTb TCHCHHK pCKH. 

3.137. CHanana xaiep mca a km no tchchhio peKH, a 3htcm baboc 
B ojibmcc paccTOHHHe — no 03cpy, b kotopoc peica Bnaaaer. Becb pcfic 
npoaoaxaaca 1 h. Hafira co6cTBemiyio cxopocib KaTepa, ecjra CKopocrb 
TCHCHHfl pCKH C Km/h. 

3.138. KaTcp orouiea or npHHaaa oaHOBpcMCHHO c iuiotom h npoinca 
bhh3 no peKC 40/3 km. He aeaax ocranoBKH, oh pa3BepHyaca h nornea BBcpx 
no pexe. IXpoIiyi 28/3 km, oh Bcrpenuica c iuiotom. Ecjih CKopocrb TCHemw 
peKH 4 km/h, to KaxoBa co6crBCHHaa exopoerb KaTepa? 

3.139. B 9 h caMOxoaHax 6apxa Bbmuia H3 A Bsepx no pexe h npeOuna 
b nyHKT B; 2 h cnycra nocae npHOuTHH b B 3Ta 6apxa ompaBHJiacb 
B oopaTHMH nyrb h npHGbiaa b A b 19 h 20 mhh toto xe ahj. Ilpeanojiara*, 
HTO epeaHJU CKOpOCTb TCHeHHfl peXH 3 km/h H COOCTBCHHaa CKOpOCTb 6apxH 
Bee BpeMS nocTosHHa, onpeaejiHTb, Koraa 6apxa npHOuna b nyHKT B. 
PaccTOXHHe Mexay A h B paBHO 60 km. 
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3.140. J^Ba npHSTejix a oahoh jioflKe rrpoKaxHJiHCi. no pexe Bnonb 6epera 
a BepHyjmcb no toh ace Tpacce nepe3 5 i c MOMeHTa otiuuiths. Becb pefic 
cocraBiui 10 km. no hx noncneTaM nojiynnnocb, hto Ha Kaayuje 2 km 
npOTHB TeiCHHX B CpeflHeM HM Tpe6oBajIOCb CTOJIbKO ace BpeMeHH, CKOJIBKO 
Ha Kaacflhie 3 km no TCHemno. HafiTH CKopocrb TeaeHHa, BpeMs npoe3na 
Tyna h BpeM& npoe3aa o6paTHO. 

3.141. Han nyHKTOM A BepTOJieT 6uji b 8 i 30 mhh. npojieTeB no 
ripaMOH s km, BepTOJieT OKa3ajica Han nymcTOM B. nponepacaBiiiHCb 5 mhh 
b B03flyxe Han nymcTOM B, BepTOJieT norneji o6paTHbiM KypcoM no toh ace 
Tpacce. K nyHKTy A oh BepHynes b 10 h 35 mhh. Or A k B oh neTen no 
Berpy, a oOpa-rao npOTHB aeTpa. Cxopocrb BeTpa Bee BpeMX 6una nocrosH- 
hoh. Hairra CKopocTb Berpa, ecjm co6cTBeHHas csopocTb BepToneTa Taicace 
Bee BpeMs nocTOSHHa h npa 6e3BerpiiH paBHa v km/h. npa kskom coot- 
HoineHHH Meacny 3anaHHbiMH BennaHHaMH 3anana HMeeT pemeHHe? 


Pa6oma 

3.142. OflHOTHiiHhie neTajiH oGpaGaTbraaiOTcs «a /myx cTaiiKax. npoH3- 
BonHTeju.HOCTb nepBoro cTaHKa Ha 40% 6onbme npoH3BOflHTenbHOCTH bto- 
poro. CKOiibKO neranefi 6bino o6pa6oTano 3a cms Hy Ha icaacaoM cTanKe, 
ecjm nepBhifl paGoTan b 3Ty CMeHy 6i,a Bropofi — 8 i, npHieM o6a craHKa 
BMecre o6pa6oTajiH 820 neTanea? 

3.143. OflHa MenbHHqa Moacer CMonoTb 19 n raueHHubi 3a 3 h, npyraa 
32 q 3a 5 h, a TpeTbs 10 q 3a 2 h. Kax pacnpenenHTb 133 t nmeHHiibi 
Meacqy sthmh MenbmmaMH, htoGbi, OflHOBpcMei-no HanaB pa6oTy, ohh 
okohhhjih ee Taxxe oflHOBpeMeHHO? 

3.144. Ha oflHOM H3 flByx ctshkob o6pa6aTUB;uox napTHio neTanea Ha 
3 hhs nojibine, hcm Ha npyroM. Ckojibko aueii npononacanacb 6u oGpaGorxa 
3toh napTHH neTanefi KaacquM ctshkom b OTnejiBHOCTH, ecnH mbcctho, hto 
ripn cOBMecTHOH pa6oTe Ha 3thx craHxax b TpH pa3a 6oJibinas napTHs 
aeTanefi 6bina o6pa6oTaHa 3a 20 aHefi? 

3.145. flaoe pa6o>mx BunonHsiOT cobmcctho HexoTopoe 3anaHiie 3a 8 h. 
nepBMH H3 hhx, pa6oTas OTaejibHo, MoaceT BhmojmHTb ero Ha 12 h exopee, 
neM BTopoH, ecjm tot 6yaeT paGoTaTb OTaenbHO. 3a ckojibko nacoB Kaacawn 
H3 hhx, paGoras nopo3Hb, MoaceT BbinojiHHTb 3aaanHe? 

3.146. IlJiaHOM 6bino npeaycMOTpeHO, hto npeanpHSTHe Ha npoTsaceHHH 
HecKonbKHX MecsqeB h3totobht 6000 HacocoB. ynejmHHB npoH3Boairrenb- 
Hoerb Tpyaa, npeanpHSTHe CTano H3roTOBJisTb b MecsH Ha 70 HacocoB 
Gonbiue, neM 6wno npeaycMOTpeHO, h Ha oaHH Mecsa paHbiue ycraHOBneH- 
hoto epoxa nepeBbmojiHHJio 3aaaHHe Ha 30 HacocoB. Ha npoTsaceHHH cxojib- 
khx MecsqeB Gbino npeaycMOTpeHO BbinycTHTb 6000 HacocoB? 

3.147. npa HcnbrraHHH a»yx flBHraTenefi Guno ycraHOBneHO, hto nep- 
Bbifi H3pacxoaoBan 300 r, a BTopoH 192 r 6eH3HHa, npiineM BTopofi paGoraji 
Ha 2 h MeHbiue, neM nepBbm. nepBMH aanraTenb 3arpaHHBaeT b nac Ha 6 r 
6eH3HHa 6onbine, neM BTopofi. Kaxoe kohhhcctbo 6eH3ima b nac pacxoayeT 
KaacabiH H3 aBuraTenefi? 

3.148. Ha y6opKe CHera pa6oTaioT obc CHeroo hhcthtc jibHbie ManmHbi. 
nepBas Moacer yGpan. bcio yjmqy 3a 1 h, a BTOpas — 3a 75% 3 toto 
B peMeHH. HanaB yGopry OflHOBpeMeHHO, oGe ManmHbi npopaGoTana BMecre 
20 mhh, nocne Hero nepBas Maimma npexpamna paGoTy. Ckojimco eme 
HyacHO BpeMeHH, htoGh Bropax ManiHHa 3 aKOHHHna paGoTy? 

3 . 149 . JJpe GpHrajpj, pa6oras OflHOBpeMeHHO, o6pa6oTajm ynacroK 3eM- 
jm 3a 12 h. 3a Kaxoe BpeMX Morna Gbi oGpaGoTaTb 3 tot ynacTox Kaacnas H3 
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6paraa b OTflejitHOCTH, ccjih acopocra bhiiojihchhx pa6oxn SpuranaMH 
othocjjtcjj rax 3:2? 

3.150. OflHa Spnrafla Moxex y6paxb ace none 3a 12 /men. flpyroii 
epHraae flju BMnojfflCHHa xofi xe pa6oxbi HyacHO 75% axoro BpeMeHH. 
Ilocjie Toro sax b xeaeHHC 5 ahcS pa6crraJia tojibko nepBaa 6pnrana, x hch 
npHcoeflHHHJiact BTopaa, h o6e bmcctc 3axoHaHjm pa6oxy. Cxonbro AHefi 
paSorajm 6pHranbi BMecre? 

3.151. 3a 3,5 a pa6oxbi oahh nrraMnoBOBHbifi npecc MoaceT roroTOBHXb 
42% Bcex 3axa3aHHbn Aexanefi. Bxopofi npecc aa 9 i pa6oxu mosccx 
mroTOBHTb 60% bccx nexanefi, a cxopocra BbinojiHeHHS pa6oxbi Ha xpexbeM 
h Ha BTopow npeccax oxhocsxcs rax 6:5. 3a xaxoe BpeMa 6ynex BunojmeH 
Becb aaxa3, ecna Bee xpa npecca SynyT pa6oTaxb OAHOBpeMeHHO? 

3.152. Ka*ijaa H3 flByx MamHHHcrox nepeneaaxbreana pyronHCb o6b- 
eMOM 72 cxpanmpj. nepBaa MamHHHCxxa nepencaaxbiBana 6 cxpaHHH aa xo 
ace BpeMa, 3a xoxopoe Bxopaa nepeneaaxbiBana 5 crpaHHjj. Cxonbxo cxpaunn 
nepeneaaxbiBana jcaxaaa MainHHHcrxa b aac, ecim nepBaa 3axoHBMiia pa6oxy 
Ha 1,5 a 6ucxpee Bxopofi? 

3.153. flBC Marii HHH cxm aojiacma nepeneaaxaxb pyxonncb, cocxoainyio 
H3 xpex rnaB, H3 xoxopbix nepBaa baboc xopoae Bxopofi u Bxpoe AAmmee 
xpexbefi. Pa6oxaa BMecxe, MainEtHHcxxH nepeneaaxanH nepByio maBy 3a 3 a 
36 mhh. Bxopaa rnaBa 6bina nepeneaaxaHa 3a 8 a, H3 xoxopbix 2 a pa6oxa- 
Jia xoju.ro nepBaa MamHHHCxra, a ocxanbHoe BpeMa ohh pa6oxajiH BMecre. 
Karoe BpeMa noxpeSyexca Bxopofi Mainmmcrre ah* xoro, axo6bi oahoh 
nepeneaaxaxb xpexpo rnaBy? 

3.154. yaemuc xorapa BbrraaHBaex niaxMaxHbie neuim ana onpejjejieH - 
Horo aHcna xomiwcxxob maxMax. Oh xoaex HayaHXbca mroxoBnaxb escen- 
hcbho Ha 2 neuucH 6ojibme, aCM xenepb; xoraa xaroe see aaaaHHe oh 
BtmojiHHX Ha 10 AHefi 6wcxpee. Ecjih 6hi eMy ynanocb nayanxbca mroxoB- 
naxb csccahcbho Ha 4 ncnncH Ckwibme, aCM xenepb, xo epor BhmonHeHHs 
xaroro see 3aAaHHa yMCHbumnca 6u Ha 16 AHefi. Ckojibko xoMiwexxoB 
maxMax o6ecneaHBaex neurraMH axox xorapb, ecjni asm xasenoro xoMimexxa 
HyscHO 16 nenier? 

3.155. Epurana cnecapcfi moxcx BbincjmHXb Heroxopoc 3anaHHe no 
o6pa6oxre Aexajiefi Ha 15 a cropee, aeM SpuraAa yaeHHKOB. Ecjih GpuraAa 
yacHHroB oxpaSoxaex 18 a, Bbmojmaa 3xo 3aAaHHe, a noxoM OpHrana 
cnecapcfi npoAonsarr BbinonHCHHC 3anaHHa b xeaeHHe 6 a, xo h xorna 6yner 
BbmonHCHO xonbro 0,6 scero 3aAaHHa. Cronbro BpeMeHH xpeOycxca 6pai aae 
yaeHHKOB Ana caMocroaxenbHoro BunojmeHHS naHHoro 3anaHHs? 

3.156. Heroxopoc 3aaaHHe A Bbinojmaex b epor, Ha a AHefi 6onbuinfi, 
aeM B, h Ha b ahch 6oju.uiHfi, aeM C. PaSoxaa BMecxe, A h B Bhinojuuuox 
3aABHHC 3a cxoju.ro ice AHefi, axo h C. OnpeAe.oHxb BpeMa, 3a roxopoe 
raxAufi BbmonHaex 3aABHue oxAejibHO. IlpH raroM cooxBomemm MescAy 
3aAaHHbiMH BennaHHaMH 3anaaa HMeex pememie? 

3.157. EpHrana pa6oanx AOJiacHa 6hina H3roxoBHXb 8000 oAHHaroBbix 
Aexanefi b onpeAejieHHbifi epor. <&arxHaecxH ara pa6oTa 6wna oroHacHa Ha 
8 AHefi paHbine epora, xar rax Oparana Aenana esceAHCBHO Ha 50 Aexanefi 
6ojiboie, aeM 6wno HaMeaeHO no nnaHy. B xarofi epor AonicHa 6bina ouxb 
OKOHaeua pa6oxa h raroB eaccAHCBHbifi npoueHx nepeBbinojmeHHa imana? 

3.158. TpH ManiHHbi pasHux chctcm BbtnojiHxiox Heroxopyio caexHyio 
pa6oxy. Ecjih bck> paSoxy nopyanxb xonbro oahoh Bxopofi hah oaiioh 
nepBofi MaDJHHe, xo oahb Bxopaa Maujuna aarparirr na BbraonHCHHC Bcefi 
pa6oxbi ua 2 mhh 6onbme, aeM OAHa nepBaa. Oahb xpexba Manuma mosccx 
B bmojiHHXb bck> pa6oxy 3a epor, baboc oonbnnifi, aeM CAHa nepBaa. Tax xax 
aacrH paSoxbi oahoxhhhh, xo bck> pa6oTy moscuo nonenHxb Mescny xpei.ia 
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MarmmaMH. Toraa, pa6oraa BMecre h 3axOHAHB pa6oTy OflHOBpeMeHHO, ohh 
BM nojiHHT ec 3a 2 mhh 40 c. 3a xaxoe BpeMa MoaceT BwnojiHHTb yry pa6oTy 
xaxAas Maimma, fleficTBys otacjibho? 

3.159. HaH HanojiHseTca AByMH xpaHaMH A a B. HanojiHeHae AaHa 
tojibxo qepe3 xpaH A ajihtch Ha 22 mhh HOjitiue, acm iepe3 xpaH B. Ecjih ace 
oTKpbiTb o6a xpaHa, to qaH HanojiHHTca 3a 1 a, 3a xaxofi npOMeacyrox 
BpeMCHH xaacAwfi xpaH OTflejibHO moxct HanonHHTb iaH? 

3.160. B oahom 6acceHHe hmcctch 200 m 3 boaw, a b ApyroM — 112 m 3 . 
OTxpwBafor xpanw, iepe3 xoTopwe ua.noimmorcs SaccefiHM. Wepe3 cxojibxo 
aacoB KOAHiecTBO boaw b OacceHHax 6yAeT OAHHaxoBWM, ecim bo btopoh 
SacccHH BAHBaerca b iac Ha 22 m 3 Gojiiiue boaw, acm b nepBHH? 

3.161. Hepe3 1 a nocjie HaAana paBHOMepHoro cnycxa boaw b GaccefiHe 
ee ocrajioci, 400 m 3 , a cme aepe3 3 a — 250 m 3 . Cxojibxo bo aw 6wao 
b Gaccefine? 

3.162. B naGopaTopHOH ycraHOBxe HexoTopaa hchaxocti. nocxynaeT 
b cocyA Aepea rpu bxoahwx xpaHa. Ecjih OTxpwTb Bee xpaHW OAHOBpeMeHHo, 
to cocyA HanoAHHTca 3a 6 mhh. Ecjih ace HanojiHHTb cocyA toju>xo Aepe3 
BTopofi xpaH, to Ha 3to noTpeGyeres 0,75 toto BpeMeHH, 3a xoTopoe MoaceT 
HanojiHHTbca cocyA tojilko Aepe3 oahh nepBwfi xpaH. Mepe3 oahh tpcthh 
xpaH otot cocyA HanoAHaeTca Ha 10 mhh AOJibiue, acm Aepe3 oahh btopoh 
xpaH. Ha xaxoe BpeMa hhao OTxpwBaTb xaacAwfi xpaH b otacjibhocth Ana 
HanojiHeHHa cocyAa? 

3.163. Eaccefin ahh ruiasaHHa hmcct TpH Tpy6w pa3Horo ceAeHHa aha 
OTBOA a boaw c noMOUibio paBHOMepno OTxaAHBaiomero Hacoca. *4epe3 
nepByio h BTopyio Tpy6bi BMecre npH 3axpwToii TperbeH Tpy6e HanoAHeH- 
hwh GacceHH onopoacHserca 3a a mhh, Aepe3 nepByio h rpeibio BMecre npH 
3axpwTOH BTopofi — 3a A mhh, a Aepe3 BTopyio h rpeTbio Tpy6w npH 
3axpwTOH nepBofi — 3a c mhh. 3a xaxoe BpeMa HanojiHeimuH 6acceHH 
onopoacHaeTca Aepe3 xaxAyio rpy6y b otacjibhocth? 

CMecu, cnjiaebi 

3.164. Cxojibxo xHJiorpaMMOB boaw HyacHO BwnapHTb H3 0,5 t iien- 
jhojio3hoh Maccu, coAepxameil 85% boaw, atoGw nonyAHTb Maccy c coAep- 
acaHHCM 75% boaw? 

3.165. Mopcxaa aona coAepacirr 5% cohh no Maccec Cxojibxo npecHOH 
BOAW HyXHO AOGaBHTb X 30 XT MOpexOH BOAW, ATo6w XOHIieHTpaUHH COJIH 
cocraBJuuia 1,5%? 

3.166. Kycox ciuiaBa mcah h munca Maccofi 36 xr coAepaarr 45% mcah. 
Kaxyro Maccy mcah HyacHO Ao6aBHTb x 3TOMy xycxy, ato6w nonyAeHHWH 
hobwh cruiaB coAepacaji 60% mcah? 

3.167. CiuiaB mcah c cepeGpoM coAepacirr cepeGpa Ha 1845 r Gojibiue, 
AeM MeAH. Ecah 6w x HeMy Ao6aBHTb HexoTopoe xojihacctbo ahctoto 
cepe6pa, no Macce paBHoe 1/3 Maccw ahctoto cepeGpa, nepBOHaAajrbHO 
coAepxaBmeroca b ciuiaBe, to nonyAHJica 6w hobwh cnnaB, coAepxauiHH 
83,5% cepeGpa. KaxoBa Macca ciuiaBa h xaxOBO nepBOHaAajibHoe irpoueHT- 
Hoe coAepxaHHe b hcm cepeGpa? 

3.168. B 500 xr pyAW coAepxnTca HexoTopoe xojihacctbo acene3a. Ilo- 
cne yAajieHHa H3 pynw 200 xr npHMecefi, coAepacamnx b cpeAHeM 12,5% 
xejie3a, b ocraBoieHca pyAe coAepacamie acejie3a noBwciuiocb Ha 20%. Kaxoe 
xojiHAecrBO xejie3B ocrajiocb eme b pyne? 

3.169. CMemajiH 30%-hwh pacraop coahhoh xhcaotw c 10%-hwm h no- 
jiyAHAH 600 r 15%-hoto pacTBopa. Cxojibxo rpaMMOB xaacAoro pacraopa 
6wao B3aTO? 
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3.170. HexoTopoe BemecrBO BmuhiBacT BJiary, yBeiiHiHBa* npu otom 
cbok> Maccy. Hto6u BnHTaTb 1400 tr BJiara, TpeOyerca B3jrn» Hepa3apo6- 
JKHHoro BemccrBa Ha 300 kt 6ojn>ine, neM pa3apo6aeHHoro. Ckojibko npo- 
hchtob err MaccM BCiijecTBa cocTaBJiacT Macca BiiHTaHHOH BJiarH b cjiyqae 
pa3ffpo6jieHHoro BemccrBa h b cjiynae Hepa3apo6jieHHoro, ecsm bo btopom 
cjiyaae aro hhcjio npopeHTOB Ha 105 MCH&me, hcm b nepBOM? 


rpynna B 

OmHouienux, npoifenmu 

3.171. OflHa H3 Tpex 6oneK HanojmeHa bohoh, a ocrajibHbie nycTtie. 
Ecjih BTOpyio 6onxy HanojiHHTb Boaofi h3 nepBOH 6ohkh, to b nepBOH 
ocraHeTca 1/4 OuBineH b Hen BOflw. Ecjih 3aTeM Hanojimm. rperbio 6oqjcy H3 
BTopofi, to bo BTopofi octhhctcji 2/9 jcojiHBecTBa coaepacaBmefica b iiefi 
BOflu. Ecjih, HaKOHeu, H3 Tpcrbefi 6 ohkh bhjihtb Boay b nycryio nepByio, to 
A nn ee nanojineHHs noTpefiycTca eme 50 Beaep. OnpeaejiHTb bmccthmoctb 
K aamofi 6 ohxh. 

3.172. Flo rpCM cocyaaM pacnpeaejieHO 24 ji bchhkocth. Cuanajia H3 
nepBoro cocyaa nepejiHJiH b asa apyrae ctohbko, ckojibko 6ujio b KaacaoM 
H3 hhx. 3aieM H3 BToporo nepejiHJiH b asa apyrne ctojibko, cxojibKO crajio 
b xaxaoM H3 hhx nocjie nepBoro ne perm Banns. HaxoHea, H3 TpeTbero 
nepejuuiH b ocrajibHue ctojibko, ckojibko craao b xaxaoM H3 hhx nocae 
BToporo nepeaHBaHHX. B pe3yabTaTe b xaxaoM cocyae oxa3ajiocb oah- 
HaroBoe xomnecTBO xhaxocth. Ckojibko xhakocth 6mjio b xaxaoM cocyae 
nepBOHaaajibHO? 

3.173. OObeM BemccrBa A cocraBJiseT nojioBHHy cyMMbi o6bcmob Be- 
mecrB B h C, a o6beM BemccrBa B cocraBJiaeT 1/5 cyMMbi o6bcmob 
B cmecTB A h C. HafiTH othoihchhc o6beMa BemecrBa C k cyMMC oGbcmob 
BC mCCTB A H B. 

3.174. Mhscchcp b nepByio Hcacjno ornycxa H3pacxoaoBaji Hecxojibxo 
MCHbuie, hcm 3/5 KOJiHHCCTBa B3jrrhix c co6oh acHer; bo BTopyio Heacjno 1/4 
ocraTKa h emc 3000 py6.; b TpeTbio Hcacmo 2/5 HOBoro ocraTKa h emc 
1200 py6., nocae aero ocraaocb 6/35 or KOJiHHecrBa b3stmx aPHcr. IfaBecr- 

HO TaKJKC, HTO KOJIHHCCTBO aCHer, OCraBUIHXCS HCH3paCXOaOBaHHbIMH K KOH- 

ay nepBofi, BTopofi h iperbCH Hcacjib, y6biBaao b apH^MCTHiecKofl nporpcc- 
chh. Ckojibko acHer 6buio H3pacxoaosaHO 3a rpa hchcjih orayexa? 

3.175. Haimi HCThipe HHCjia, o6pa3yiomHX nponopamo, ccjih h3bcctho, 
tto cyMMa KpanHHx hjichob paBHa 14, cyMMa epcaanx hhchob paBHa 11, 
a cyMMa KBaapaTOB Tam HCTbipex hhccji paBHa 221. 

3.176. Ebuio HaMcneHo pa3aejurrb npcMmo nopoBHy Meacay HauOojiee 
OTJIHHHBIIIHMHC8 COTpyaHHKaMH npeanpHKTHH. OaHaKO BbIHCHHJIOCB, TTO 
COTpyaHHKOB, aOCTOHHbCX HpCMHH, Ha TpH HCJIOBCKa 60 JIbmC, HCM npCA- 
noaarajiocb. B TaioM cjiynae xazaoMy npunuiocb 6bi nojiyHHTB Ha 
40 000 py6. MCHbme. npo$coio3 h aaMHHHCTpamia Hanum B03MO*HOcn. 
yBCJiHHHTb o6myK) cyMMy npcMHH Ha 900 000 py6., b peayjiBTaTe aero 
xaxabiH npeMHpoBaHHUH nojiyHHJi 250 000 py6. CxonbKO hcjiobck nojiym- 
JIH npCMHK)? 

3.177. M3BCCTHO, tto pa3HOCTb nepeMeHHbix bcjihhhh 2 h y nponopim- 
OHajiBHa bcjihhhhc x, a pa3HOcn> bcjihhhh x h 2 nponopunoHajibHa bcjihhhhc 
y. Ko3^hhhcht nponopQHOHaJibHOCTH oanH h tot ze a paBCH qeaoMy 
noaozHTCJiBHOMy aacjiy k. HexoTopoe 3HaaeHHe bcjihhhhbi z b 5/3 pa3a 
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6ojIbUie P&3HOCTH COOTBCTCTBywmHX 3HaieHHH X a y. HafiTH hhcjioboc 
3HaneHHc KOCHjxjjHimeHTa k. 

3.178. Tpoe pa6onHX ynacTBOBajiH b KOHKypce. IlepBbiH h tpcthh H3 hhx 
npoH3BCjm npoflyKnjm b 2 paaa 6ojibine, hcm btopoh, a BTopofi h Tpe- 
thh — b 3 paja Gojibuie, hcm nepBbifi. Kaxoe Mecro 3aaaji Kaamufl paGoHiiit 
b KOHxypce? B xaxoM othoqichhh Haxonjrrc* xojiHiecTBa BbipaGoTaHHOH 
hmh npoayxmiH? 

3.179. Hacejieime ropona eacero/mo yBejiHHHBaerca Ha 1/50 HajiHHHoro 
HHCiia aorrejieH. Mepea acojibxo jict Haceneime yTpoHTca? 

3.180. Crpejixy b rape 6 ujih npejmoaceHbi cjienyiomHe ycjiOBHx: Kaamoe 
nonaaajme b qejib B03Harpa*aaeTC» rurraio aceTOHaMH, ho 3a Kaawbifi 
npoMax or6npaeTca ipn aceroHa. CrpejioK 6un He onem. mctkhm. Ilocjie 
nocjieflHero (n-ro) Bbicrpejia y Hero He ocrajiocb hh OflHoro aceTOHa. M3 
CKOJibimx BbicTpejiOB cocrojuia cepns h CKOJibKO 6biJio yaaaHbix BbicrpejiOB, 
ecHH 10<«<20? 

3.181. I^HcrepHy b TeHeime 5 a HanojiHHJiH boaoh. Ilpn 3 tom b Kaambiii 
cjieayiomHH nac nocTyiuieHHe boau b imcTepHy yMeHbiuajiocb b oaho h to 
ace hhcao pa3 no cpaBHeHHK) c npeabiayiHHM. OKaaaaocb, hto b nepBbie 
nerbipe naca GbiJio HajuiTo boah BflBoe 6ojibine, hcm b nocaeaHHC neTbipe 
naca. KaxoB o6beM uacrepuhi, ecim H3bcctho erne, hto 3a nepBbie as a. naca 
b Hee 6 ujio Hajurro 48 m* boah? 

3.182. BpHrana puBaxoB rmaHHpOBana BbinoBHTb b onpejiejieHHhift cpox 
1800 u pbi6bi. B TeieHHe 1/3 3Toro cpoica 6 uji nrropM, BCJieflCTBHe aero 
ruiaHOBoe 3aaaHHe eaceAHeBHO HeAOBhinojmjuiocb Ha 20 u. OflHaxo b ocrra- 
JibHbie ahh OpHrane yaaBanocb eaceAHeBHO BbuiaBJiHBaTb Ha 20 u 6ojibine 
HHeBHOH HopMbi, h tuiauoBOC 3aflaHHe 6 ujio BbmojiHeHO 3a oahh aeHb no 
cpoxa. CKOJibKO ueHTHepOB phi6bi njiaHHpoBajiocb BbiJiaBJiHBaTb eaceAHeBHO? 

3.183. flBa paGoHHX 6 ujiu npuHarw Ha oahh h tot ace cpox BbmojiHCHHa 
ce30HHofi paSoTbi c pa3HOH onnaTOH KaacflOMy 3a oahh fleHb rpyaa. IlepBbiH 
paOoTaji Ha a flHefi MeHbuie cpoxa h nojiyanji r pyG., a btopoh npopaGoTaji 
Ha a AHefi 6ojibuie cpoKa h noJiyiH/i s py6. Earn 6u nepBbifi paGoTaji 

CTOJIbKO flHefi, CKOJibKO BTOpOH, a BTOpOH CTOJIbKO flHeH, CKOJibKO nepBbifi, 
to ohh nojiyHHjm 6u nopoBHy. OnpeflejiHTb ycraHOBJieHHbifi cpox paGoTbi. 

3.184. ABa rpy30Bbix aBTOMoGajia aojibchn Gujih nepeBC3ra HeKOTopufi 
rpy3 b TeieHHc 6 a. Btopoh aBTOMoGnjib 3aaepacajica b rapaace, h Korna oh 
npaGbin Ha Mecro norpy3KH, nepBbiH nepeBe3 yace 3/5 Bcero rpy3a; ocra- 
jibHyio aacTb rpy3a nepeBe3 BTopofi aBTOMoGnjib, h Becb rpy3 6 wji ncpeBe3eH 
TaKHM o6pa30M 3a 12 a. Ckojibko BpeMeHH Hyrao 6biJio xaacj;0My bbtomo- 
Ghjdo b OTAejibHocTH ffjix nepeB03KH rpy3a? 

3.185. M3 Merajuia onpeaejieHHOH Mapim H3roTOBJieHO HCCKOJibKO inapH- 
kob, paBHbix no Macce, mu noAnninHHKOB h hcckojibko nopumcBUX Konep, 
raiorc paBHbix no Macce. Ecjih 6bi hhcjio, Bbxpaacaroujee Maccy Kaacnoro 
uiapmca b rpaMMax, GbiJio Ha 2 MeHbine aiicjia cnejiaHHbix kojich, a hhcjio, 
Bbipaacaiomee Maccy Kaamoro KOJibita b rpaMMax, Ha 2 Gojibine HHCJia 
CflCJiaHHbix mapHKOB, to hhcjio, Bbipaacaiomee hx oGmyw Maccy, npeBumano 
6u yaBoeHHyio pa3HOCTb HHCJia KOJieit h mapHKOB Ha 800, a ecjm 6u hhcjio, 
Bbipaacaiomee Maccy xaamoro npeflMeTa b rpaMMax, GbiJio paBHO nncjiy 
CflCJiaHHbix npeflMCTOB toto ace pofla, to oGmaa hx Macca 6wjia Gbi paBHa 
881 r. Ckojihko GbiJio caejiaHO mapmcoB h KOJieu? 

3.186. TpH MajibHHKa A, E h B ycnoBHJiHCb, hto npa cobmccthom 
nyTemecTBHH Ha xaTepe Kaambifl noGbiBacT b aojtkhocth KanHTaHa, irpHHCM 
BejiHHHHa BpeMeHH npeGbiBaHHK xaacAoro b stoh aojhkhocth GyneT nponop- 
HHOHajibHa HHCjiy ohkob, KOTopue oh nojiyHHT, ynacTBya b reorpa4)HHecKOH 
BHKTOpjHHC. B HTOTC A DOJiyHHJI Ha 3 OHKB GojIbmC, HCM B\ E H B BMCCTC 
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nojiyHHJiM 15 ohxob. Hhcjio, Btrpaacaromee 1/10 Bcero BpeMCHH nyTemecTBHS 
(b nacax), Ha 25 6oju>me HHcna ohxob, nojiyneimbix MajibHHxaMH. Cxojibxo 
BpCMCHH 6bIJIH KaiTHTaHaMH A H B, eCJIH E HCnOJIHXJl 3Ty o6»3aHHOCTb 
160 h? 

3.187. JJnsi nepeB03KH rpy3a H3 OflHoro Mecra b npyroe 6buio 3arpe6oBa- 
HO HeXOTOpOe XOJIHHeCTBO rpy30BHX0B OflHHaXOBOH BMeCTHMOCTH. BBH/iy 
HCHcnpaBHOCTH floporn aa xaxnyio MauiHHy rrpHLLuiocb rpy3HTb na 0,5 t 
M eHbiiie, ieM npennojiaranocb, noaTOMy iionojiHHTejibHO 6bum 3aTpe6oBa- 
Hbi 4 TaxHe ace MaimiHu. Macca nepeBe3eHHoro rpy3a 6biJia He MeHee 55 t, 
ho He npeBocxoHHJia 64 t. Cxojibxo tohh rpy3a 6bnio nepeBe3eHO Ha 
xaacflOM rpy30BHxe? 

3.188. Oxojio aoMa nocaaceHbi nimbi h 6epe3bi, npHneM hx o6mee xojih- 
necTBO 6onee 14. Ecjih xojihhcctbo jihh yBejiHHHTb BABoe, a xojiHHecrBO 
6epe3 Ha 18, to 6epe3 craHeT 6ojibine. Ecjih ace xojmiecTBo 6epe3 yBenHHHTb, 
He H3MeHHa xojiHHecTBa jiHn, to jmn Bee paBHO 6yneT 6onbiue. Cxojibxo Jian 
h cxojibxo 6epe3 6bino nocaaceHO? 

3.189. IIlKOjibHHx nepexjieHBaeT Bee cboh MapxH b hobhh aju>6oM. Ecjih 
oh HaxjieHT no 20 Mapox Ha ojulh jihct, to eMy He xbbtht anb6oMa, a ecjiH 
no 23 Mapxn Ha jihct, to no xpaHHefi Mepe ojihh jihct ocTanerca nycruM. 
Ecjih ace uixojibHHxy noflapim. eme Taxofi ace ajibGoM, Ha xaacaOM Jinere 
xoTOporo HaxjieeHO no 21 Mapxe, to Bcero y Hero craHeT 500 Mapox. 
CxOnbKO jihctob b ajn.6oMe? 

3:190. Vrojib, npHBe3eHHbiH Ha cxjiaa, npe;iHa3HaHeH jyi« HByx aaBOflOB. 
Ha nepBbiH 3aBOfl HananH nocTaBJurrb yroju. c 1-ro hiohk no m t eacejiHeBiio, 
He HcxjnoHaa BOCxpecemiH, Ha BTopofi aaBOfl — c 8-ro mo Ha no n t eacen- 
HeBHO, He Hcxjnoiaa BOcxpecemiH. K xomiy jih« 16-ro hiohh Ha cxnajie 
ocrajiacb nojiOBHHa nepBOHaaajibHoro xojiHHecTBa yrna. Kaxoro HHCJia 6hji 
B urae3eH co cxjiaaa bccb yrojib, ecjrn o6a 3aBona nojiywnH yrjw nopoBHy? 

3.191. H3 MOJioxa, acnpHOCTb xoTOporo cocraBJiaeT 5°/g, h3totobjmiot 
TBopor acHpHOCTbio 15,5%, rrpH 3TOM ocTaerca CMBopoTxa xnpHocrbio 
0,5%. Ckojibko TBopora nojiyaaeTca H3 1 t MOJioxa? 

3.15>2. Macrep flaeT ceanc oflHOBpeMeiiHOH Hrpu b uiaxMaTbi Ha He- 
cxojibxiix flocxax. K xoHny nepsux jjByx aacoB oh BunrpaJi 10% ot nncjia 
bccx HTpaeMux napTHH, a 8 hpothbhhxob cbcjih bhhhi>k> cboh napTHH 
c MacrrepOM. 3a CJienywmHe ab a aaca Macrep Bbinrpaji 10% napTHH y ocra- 
BiiiHxca npoTHBHHKOB, 2 napTHH npoiirpaji, a ocrajibHue 7 napTHH 3axoHBHJi 
BHHHbio. Ha cxojibXHX nocxax mJia Hrpa? 

3.193. IIpejmpHaTHe yBenHHHBano o6beM BbinycxaeMOH nponyxinui exe- 
rojiHO na onHO h to ace hhcjio npopeHTOB. HafiTH aro hhcjio, ecnn h3bcctho, 
hto 3a naa rojia o6beM BunycxaeMOH nponyxiom Boapoc b 2 pa3a. 

3.194. nepBOHanajibHaa ce6ecTOHMOCTb enaHHiibi nponyxium 6huia paB- 
Ha 500 py6. B TeneHHe nepBoro roiia npoH3BOjjcTBa OHa noBhicHJiacb Ha 
HexoTOpoe hhcjio npoqeHTOB, a b TeneHHe BToporo rona cmBHJiacb (no 
OTHOuieHHio x noBbmieHHOH ce6ecroHMOCTH) Ha Taxoe ace hhcjio nponenroB, 
b pe3yjn.TaTe nero OHa crajia paBHOH 480 py6. OnpenemiTb nponeHTu 
noBbrmeHHH h chhxchhji ceSecroHMOCTH eflHHHnu nponyxnHH. 

3.195. Ha ojihh nponyxT jib a paaa 6ujia CHiiaceHa peHa, xaxmjH pa3 Ha 
15%. Ha npyrofi npojiyxT, hmcbiiihh nepBOHanajibHO Ty xe neHy, hto 
H nepBbiH, CHH3HJIH peHy OJIHH pa3 Ha X%. KaXHM AOnXHO 6bITb hhcjio x, 
HTOOu nocjie bccx yxa3aHHbix chhxchhh o6a irponyxra cnoBa HMejiH onny 
h Ty xe neHy? 

3.196. ffjisi H3roTOBJieHHs mneHHHHoro xjieGa b3«to ctojibxo ximorpaM- 
mob MyxH, cxojibxo npoiieHTOB cocraBJweT npHnex Ha 3Ty Myxy. fljia 
H3roTOBJieHHa pxaHoro xne6a b3«to Ha 10 xr Myxn 6ojibine, t. e. crojibxo 

78 



KunorpaMMOB, CKOJibico npoueHTOB cocraBJweT npimejc Ha pacaHyio wiyxy. 
CxOAbKO KHJIOrpaMMOB B3STO TOH H ffpyTOH My KM, eCJlM Bcero QblTlCHCHO 
112,5 xr xne6a? 

reoMempunecKue u 0u3unecKue 3adauu 

3.197. CorHyrue m iipoboaokh orpyacHocTb h rrpjLMoyTOAbHHX npana- 
aceHhi Tax, ato oxpyacHOCTb npoxoAHT Aepe3 flBe BepuiHHU A h B h xacaeTcs 
CTOpoHbi CD (phc. 3.5). HafiTH othoiuchhc crropoH npaMoyroJibHiuca, ccjih 
H 3BecTHO, ato ero nepHMeTp b 4 pa3a 6ojibiue paanyca OKpyacHOCTH. 



Phc. 3.5 Phc. 3.6 


3.198. B iuiocKoe aojibpo, o6pa30BaHHoe AByMa kohqchtphhcckhmh 
OKpy*HOCT«MH, Bjioaceno ceMb paBHbix conpnxacaiomHxca ahckob (phc. 3.6). 
IljioinaAb KOJibpa pasHa cyMMe ruiouxafleil Bcex ccmh ahckob. /)oKa3arb, ato 
uiHpHHa KOJibpa paBHa paanycy oflHoro flHCKa. 

3.199. ^Ba mapnxa noMeiyeHU b AHAHHApHAecxyio 6aHxy, AHaMerp xo- 
Topofi 22 cm (phc. 3.7). Ecah BJnrrb b 6aHxy 5 a boah, to noxpoioTca ah 
noAHOCTbio boaoh 06a iuapHxa, AHaMeTphi xoTopwx 10 h 14 cm? 

3.200. KBaApaT h paBHOCTopoHHHH TpeyroAbumc 3anoAHeHbi oahhbko- 
BbiM koahacctbom paBHbix spyroB, xacaioiHHXCH Apyr Apyra h cropoH 3 Thx 
$H ryp. Ckoalko spyroB ojix stoto notpe6yeTca, ccah k cropoHC rpeyroAb- 
HHKa npHMbncaeT Ha 14 KpyroB SoAbiue, Ae.M k CTopoHe xBaApaTa (pnc. 3.8)? 

3.201. npH6op, npHMeHHCMbiH aaa onpeACAemw AnaMerpa xpyriHOH 
actbah (D>2 m), yKaibiaacT BbicoTy H cerMeHTa, orccKaeMoro iiaocko- 
cTbro, KacaTCAbHOH k mapoBbiM onopaM npH6opa, npn aoctoshhom paccro- 
khhh 2 L Me*Ay AeirrpaMH onopaux ojapaxoB npa6opa (pnc. 3.9). Tpe6yeTcn 

Bbipa3HTb 4>OpMyAOfi COOTBeTCTBHC MCBCAy HCKOMMM AHBMeTpOM D ACT3AH 
h H3MCpaeMofi BbicoTOH H ee cerMeHTa npn riocro«HHbix L h d, rac 
d — AHaMeTp sa*Aoro H3 onopHbix mapHKOB. 

3.202. Ilo BHyrpeHHeH o6AacrH yraa 60° npsMOAimeHHO abhacctch MaTe- 
pHaAbHaa Toxxa. Bhhax H 3 BepniHHbi 3 Toro yraa, OHa aepe 3 HexoTopbifi 



npOMexyrox bpcmchh OKa3ajiacb Ha paccrosHHH a ot oahoh cropoHU 
yrjia a Ha paccTosmm b ot apyrofi cropoHU. flaaee oHa mMCHHJia 
HanpaBJieHHC a bhxchhs a no xpaTHaftmcMy nyra npocro ynaaa aa 
Ty eropoHy, x roropoft OHa 6ujia 6jmxe. Hafira ammy nyra, npofiaeHHoro 
TOHxofi, ecjm a<b. 

3.203. Coopyxarrcs ynacrox xene3HoaopoxHofl Hacbinu juihhoS 100 m, 
noncpcTOHM cchchhcm xoToporo hbjlhctcs paBHoSeapcHHa* Tpaneipi* c hh- 
XHBM OCHOBaHHCM 5 M, BCpXHHM OCHOBaHHeM, He MeHMIIHM 2 M, H yTJIOM 
OTXOca 45°. Kaxyio Bucory h aoaxHa HMen. ara Hacunb, ttoOu oOmm 
3Cmjuhux paSoT cocraBHJi ae mchk 400 m 3 , ho hc 6onee 500 m 3 ? 

3.204. B HexoTopoM MexamuMe Tpa mecTepeHxa paaHux aaaMerpoB 
CBX3EHU MCXay cofiofl TAX, TTO fidjIbWM H3 HHX XacaeTCX oOCHX MCHbUIHX, 
npHHCM ace TpH mecTepeaxH SMCcre hm«ot 60 3y6uoB. Koraa 66abuiaa 
mecTep eH xa ao nonioa serupex ofiopoxoB He aoxoaht he 20 3v6uob, 
BTOpaa h TpeTbX aeaaioT coonercnenuo 5 h 10 jiojihux oSopoTOB. Cxoab- 
xo 3y6qoB hmcct xaxaaa inecrepeHxa b OTaenbaocrH? 

3.205. ^Ba xoaeca coeflHHeHU 6ecxoHe<muM pcmhcm; MCHbinee H3 hhx 
acjiarr Ha 300 ofiopOTOB b MHHyry 6ojn>me Broporo. Bojibuuoe kojicco 
coBepmaeT 10 o6opotob b npOMexyrox bpcmchh, Ha 1 c 6ojn>niHfi, hcm 
BpeMa Taxoro xe nacjia oOoporoB MeHbmero xoaeca. Cxoju>ko o6opotob 
b MHHyry coBepmaeT xaxaoe xoneco? 

3.206. ffpc cueruuoomHecs mecrepHH A h B HacaxeHbi iuiotho: nep- 
sax — Ha san O lt a BTopax — Ha Baa 0 2 . mecrepHB A hmcct Ha 10 3y6qoB 
6ojn>me, hcm B. IIpH HexoTopoft cxopocrH BpaineHHs Bana O t Ban 0 2 coscp- 
macr 63 o6opora b MHHyry. Ecjih mccTcpHH noMCHara MccraMH, to npa toh 
xe cxopocrH Bana 0\ Baa 0 2 coBcpnnrr 28 oSoporoB. Onpeaejiim. hhcjio 
3y6qoB xaxaofi mecrepHH. 

3.207. Asa 3y6iarbix xoaeca HaroasTCs b cuennemm. Kojicco A hmcct 
12 3y5bCB, a xoacco B — 54. Cxoabxo o6opotob cacnacT xaxaoe xoaeco ao 
toto, xax o6a ohh Bepayrcx b hcxoahoc noaoxeHHe? 

3.208. MoayJiH aayx cam, aeftCTByionvu Ha MaicpuaabHyio TOHxy noa 
npxMbiM yraoM, a Moayab hx paBHoacficrByioincH cocraBJimoT apa^- 
Mcmecxyio nporpcccHio. OnpeacaHTb, b xaxoM otholuchhh HaxoaaTCx 
Moayaa can. 

3.209. HyxHO 6mjio B3*Tb Hecxontro jjhtpob XHaxocra npn TCMncpary- 
pc a h apyroc xojihhcctbo jnrrpoB to ft xe XHaxocni npa TCMncpaxype b, 
tto6h nojiyHHTb TCMncparypy cmcch c. OaHaxo BTopofi XHaxocra 6uno 
B3jrro crojn.ro, cxojibxo npcanoaaraaocj, B3sm> nepBofi, h Hao6opoT. Karas 
TCMncparypa cmcch nojiyranacb? 

3.210. CnOpTCMCH CTpCJISCT B MHOICHb, OTCTOSmyiO OT Hero Ha d M. 
HafijnoaaTCjib, Haroasnyifics Ha paccrosHHH a m ot crpcara h b m ot 
mhuichh, cmoniHT oflHOBpcMCHHO 3Byr BucTpcjia h 3Byr yaapa nyjm b mh- 
mcHb. Hafim cxopocrb nyjm, ecjm cropocn, 3syxa paBHa v m/c. 

3.211. H3BCCTHO, tto cbo6oaho naaaiomee tcjio npoxoanr b nepByio 
ocryaay 4,9 m, a b xaxayio cneayiomyio Ha 9,8 m 6ojn>me, mcm b npeau- 
aymyw. Ecjih asa TtJia Hanajm naaan. c oaHofi bucotu cnycra 5 c oaho 
nocne apyroro, to nepe3 raroc BpCMn ohh 6yayr apyr or apyra sa paccros- 
hhh 220,5 m? 

3.212. Mn naaaer c bucotu 2 m 43 cm h, yaapncb o 3CMjno, orcxaxH- 
Baer bhobb, noaHHMancb bcskhS pas Ha 2/3 bucotu, c xoTopofi oh b onepea- 
Bofi paa naaaer. nocne cxojn>KHX yaapoB mxh noaHHMCTC* Ha Bucory 
32 cm? 

3J13. Mn ranrres nepncHaHryjixpHO SoroBoft jihhhh 4>yT6ojibHoro 
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non*. ripcanonoacHM, «rro, nBmascb paBHOMcpno 3aMenneHHO, m*h 
npoxaxHJica b nepByio cexynny 4 m, a b cnenyiomyio cexyimy Ha 0,75 m 
MCHBine. 4>yT6ojiHcr, HaxonamHHca nepBOHanajibHO bIOmot Mana, no6e- 
xaji b uanpaBJieHHH flBnaceHHs Mata, hto6h nornaxb ero. flBHraacb paBHO- 
MepHO ycxopcHHO, 4)yT6ojiHCT npofiexaji b nepByio cexyHny 3,5 m, a b cne- 
nyiomyio cexyHny Ha 0,5 m 6ojd>uic. 3a xaxoe ape ms 4>yr6ojiHCx noromrr 
Man h ycneeT jih oh cnejiaxb 3to no Bbixona Mana 3a SoxoByio jihhhk>, ecjm 
x jihhhh non* 4>yr6ojmcTy Hano npo6exaxb 23 m? 


Topzoeo-deneMCHbie omHouieHun 

3.214. HMeioTca «Ba onHHaxoBbix xycxa pa3HWx xxaHefi. Ctohmoctb 
B cero nepBoro xycxa Ha 12 600 py6. 6ojibine cxohmocxh BToporo. Cxo- 
HMOCTb aeThipex MCTpoB xxaHH H3 nepBoro xycxa Ha 13 500 py6. npeBbmiaer 
croHMocTb Tpex MeTpoB xxaHH H3 BToporo xycxa. IIoxynaxejibHHHa npH06- 
pena 3 m xxaHH H3 nepBoro xycxa h 4 m xxaHH H3 BToporo xycxa h 3aiuiaxH- 
jia 3a Bee 38 250 py6. Cxojibxo MeTpoB xxami 6 ujio b xaxnoM H3 3 xhx 
xycxos? KaxoBa exoHMoexb onHoro Mexpa xxaHH xaxnoro xycxa? 

3.215. B aTenbe nocxyimno no oaHOMy xycxy aepHofi, 3cjichoh h omen 
xxaHH. Xoxa 3eneHOH xxauii 6bino Ha 9 m MeHbme, aeM nepHofi, h Ha 6 m 
6ojibiue, ae.M chhch, croHMoexb xycxoB 6una OAHHaxoBOH. H3bccxho Taxxe, 
HTO CTOHMOCXb 4,5 M MepHOH XXaHH paBHa CXOHMOCXH 3 M 3CJ1CHOH H 0,5 M 
CHHeg BMecre. Cxojibxo MeTpoB xxaHH 6ujio b xaxnoM xycxe? 

3.216. KpacHbifi xapaimam cxohx 27 py6., chhhh — 23 py6. Ha noxyn- 
xy xapaHnamefi moxho 3axpaxHxb hc 6ojiee 940 py6. Heo6xonHMO 3axynHXb 
MaKCHMaJIbHO B03M0XH0C CyMMapHOC XOJIHHeCXBO xpacHbrx H chhhx xapaH- 
nameH. IlpH 3tom xpacHbix xapaHnamcfi HyxHO 3axynHXb xax moxho 
MCHbinc, ho hhcjio chhhx xapaHnamefi hc aojixho oxJiHHaxbca ox HHCJia 
xpacHbix xapaHnauieH 6ojiee, hcm Ha 10. Cxojibxo xpacHbix h cxojibxo chhhx 
xapaHnauiefi cnenyex aaxynHTb npH yxaaaHHbix ycnoanax? 

3.217. Hecxojibxo cxyneHXOB peiinum xyimxb HMnopTHbifi MarHHTO(J)OH 
hchoh ox 170 no 195 nojniapoB. Onsaxo b nocnenHHH momchx nBoe ox- 
xanajiHCb ynacxBOBaxb b noxynxe, no3xoMy xaxnoMy H3 ocxaBuinxca npn- 
nuiocb BHecxH Ha 1 nojuiap 6onbiue. Cxojibxo ctohji MarHHxo<j>oH? 


CoomHoiuemin Mestcdy HamypcubHbmu hucaomu 

3.218. Kaxoe ABy3HaHHoe hhcjio MeHbine cyMMbi xBanpaxoB ero uh4>P Ha 
11 h 6ojibuie hx ynBoeHHOro npoH3BeneHHa Ha 5? 

3.219. CyMMa nsyx xpex3HaHHhix HHcen, HarmcaHHhix onanaxoBUMH 
HH4>paMH, ho b o6paxHOM nopanxc npyr oxHOCHTenbHO npyra, paBHa 1252. 
HaaxH 3th HHCjia, ecjin cyMMa micjjp xaxnoro H3 hhx paBHa 14, a cyMMa 
KBanpaxoa xm$p paBHa 84. 

3.220. Ha<j>pbi Hexoxoporo xpex3HaHHoro HHCJia cocxaBnaiox reoMex- 
pHHCcxyio nporpeccmo. Ecjih b stom hhcjic noMeHaxb MecxaMH uh 4>PM coxeH 
h cahhhi;, xo hoboc xpex3HaHHoe hhcjio 6yncx Ha 594 MeHbme ncxoMoro. 
Ecjih xe b hcxomom hhcjic 3anepxHyxb HH$py coxch h b nojiyncHHOM 
nBy3HBHHOM HHCJie HCpCCxaBHXb CrO HH(})pU, XO HOBOC ABy3HaHHOC HHCJIO 
6ynex Ha 18 MeHbme HHCJia, BhipaxeHHoro nsyMa nocnenaHMH HH(J)paMH 
ncxoMoro HHCJia. HanxH sxo hhcjio. 

3.221. HafixH xpex3HaHHoe hhcjio, HH$pbi xoxoporo o6pa3yiox reoMex- 
pHHecxyio nporpcccmo, ccjih h3bcctho, hxo nocjie ero yMeHbmeHHa Ha 495 
nojiynaerca hhcjio, 3aimcaHHoe xhxhmh xe im<J>paMH, khkhmh 3anHcaao 
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hckomoc hhcao, ho pacnojiozeHHUMH b oGpaTHOM nopjmxe; ecjm hh4>ph 
HHCJ ia, nojiyHHBnieroca nocne BbiHHTaHHa, yMCHtiiiHTb (cjicBa HanpaBo) co- 
oTBeTCTBCHHO Ha 1, Ha 1 h Ha 2, to nojiyHHTca apH^MeTHHCcxaa nporpeccwi. 

3.222. Hmck>tc 8 rpa noAOXHTCJibHLix ABy3Ha<mbix incjia, oSjiaaaioiHHX 
cjicayKHnHM cboSctbom: xaxAoe hhcao paBHO HcnonHOMy KBanpaTy cyMMW 
cbohx UH(J)p. Tpc 6 yerca raftra A»a H3 hhx, 3 Has, hto BTopoc hhcao Ha SO 
cahhhh 6onbwe nepBoro. 

3.223. n P H yMHoaccHHH AByx noAoaarrenbHbix hhccji, h3 xoTopbix oaho 
Ha 75 6 oAbrue Apyroro, no omH 6 xe nojiynuiocb npoH3BeACHHC Ha 1000 
MCHbmc hcthhhoto. BcjieflCTBHC 3Toro, acah (npa npoBepse) ouiH 6 osHoe 
npoH3BCAeHnc Ha MeHbniHH H3 mhoxhtcach, noAyHHAH b hecthom 227 
h b ocraTxe 113. Hehth 06 a HHCAa. 

3.224. IlpH yMHOXCHHH AByx HHCCA, H3 KOTOphtX OAHO Ha 10 6 ojlhIIie 
Apyroro, yncHHX AonycTHJi onni 6 iy, yMeHbiuHB ipKjipy accstxob npOH3BeAe- 
hhx Ha 4. npH AeJieHHH noAyseHHoro np0H3Be achhs Ha MeHbniHH mhoxh- 
'rejib aux npoBepKH OTBeTa oh nonyHiui b hecthom 39, a b ocraTKe 22. Hafira 

MHOXHTCAH. 

3.225. Ecjih ABy3HaHHoe hhcao pa3AeAHTb Ha npoH3BeAeHne ero HH<j>p, 
to b hecthom nojiyHHTca 3 h b octetxc 8 . Ecjih hhcjio, cocraBjieHHoe H3 tcx 
xe hh4>p, ho aanHcaHHbix b o6paTHOM nopsAxe, pa3AejiHTb Ha npoH3BeAeane 
hh4>P, to b HacrHOM nojiyHHTca 2, a b ocraTKe 5. Hafira 3 to hhcjio. 

3.226. PeayjibTaT yMHOxeHHa AByx noAoxHTejibHux Hnceji, nojiyneHHbrB 
BbiHHCAHxejieM, noKa3ajics eMy coMHHTejibHMM. /I a a nposepxH oh peiinui 
pa3Aejnrrb pe3yjibTaT Ha 6 oAbiiiHH coMHOXHTejib. B hecthom nonyHHJiocb 17 
a b ocraTKe 8 . Torna BbiHHCJiHTCJib noiuui cboio oinn 6 icy: oxa3ajiocb, hto 
HH(J) pa accsi kob, 3aimcaHHas hm b npoH3B€AeHHH, Sojibine hcthhhoh HH(J>pbi 
AecarxoB Ha 6. Karae hhcjib nepeMHOxaji BbiHHCjnrrejib, ecjiH h3bcctho, hto 
hx paaHocrb paBHa 36? 

3.227. SajiyMaHo nejioe nojioxHTCJibHoe hhcjio. K ero uHtJjpoBofi 3anacH 
npaiiHcaJiH cnpaBa saxyio-TO luwjipy. Hs nojiyHHBUieroca HOBoro HHCJia 
BbiHJiH KBaApaT 3ajiyMaHiioro HHC.ia. Pa3HOcrb oKa3ajiaa, b 8 pa3 6 ojibine 
3EAyMaHHoro HHCJia. Kaaoe hhcjio 3aAyMano h xaxaa mi^pa 6 hina npn- 
nHcaiia? 

3.228. K limJipoBofi 3 anaca uexoToporo 3 aAyMaHHoro ABy 3 HaiHoro hhc- 
jia npHimcajia cupaaa 3 to xe hhcao h H3 nojiyneHHoro tekhm o6pa30M 
HHCJia 3 mhjih KBanpaT saAyMEHHoro HHCJia. PaaHOCTb pa3ACAiuiH Ha 4% ot 
EBEA para 3aAyManHoro HHcna; b nacrrHOM noJiyniuiH nonoBHHy 3aAyMaHHoro 
Hacjia, a a ocrarxe — 3aAyMaimoe hhcao. Kaxoe hhcao 3aAyMano? 

3.229. K UH<j>poBofi 3anHCH HexoToporo 3aAyMaHHoro noAoxHTCAbHoro 
hhcae npHimicajiH cnpaBa eipe xaKoe-TO noAoxHTCJibHoe OAH03HaHHoe hhcao 
h ?o no/iyscHHOio tekhm o6pa30M HOBoro hhcae bmhjih KBaApaT 3aAyMaH- 
Horo HHcna. 3ra painocTb oxa3a:iacb SoAbnie 3aAyMaHHoro hhcae bo cto- 
Abxo paa, cxoAbio cocraBAarr AonoJiHemie nparmcaHHoro hhcae no 11. 
ZfonsmTb. hto rax 6 yAcr noAvnaTbcx TorAa h toabko totae, xorAa npHim- 
aaiiHoe hhcao paBHO 3aAyMSHHOMy. 

3.230. Haiba nan ABy3HaHHbix hhcae A h B no CAeAyiomHM ycAOBHXM. 
Ecjih hhcao A HanncaTb BnepeAH 3anHCH hhcae B h nojiyneHHoe HCTbipex3- 
H3HHOC HHCAO pa3ACAHTb Ha HHCAO B, TO B HECTHOM n.OAyHHTCX 121. ECJIH Xe 
hhcao B Haimcarb BnepeAH HHCJia A h noJiyHemoe Herupex3HaHHoe hhcao 
pE3ACJIHTb BE A, TO B HaCTHOM nOAyHHTCS 84 H B OCTETKC 14. 

3.231. IlaihH abe hhcae no cneAyiomHM ycAOBHSM: cyMMa hx paBHa 
1244; ecjm b xoHqe o6o3HaHCHHS nepBoro hhcae npiraacaTb inHjipy 3, 
a b xohac 0603H anemia BToporo HHCJia OTSpocHTb QH$py 2, to noAynaTca 
ABa paBHHX HHCAE. 
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3.232. 3anacb uiecTH3Ha t moro HHcaa HaHHHaercx UH(J)poH 2. Ecjih ary 
mi4>py nepeHecTH c nepBoro Mecra Ha nocneaHee, coxpamiB nopsaox ocra- 
jibHux imth uh4>P> to BHOBb nojiyHeHHoe hhcjio 6yaeT BTpoe 6ojibiiie 
nepBOHanajibHoro. Hafira nepBOHanajibHoe hhcao. 

3.233. HafiTH aaa AByiHaHHhix HHcaa, o6jiaaaiomHX cjieayiomHM cboh- 
ctbom: ecjia k 6ojibineMy HCKOMOMy HHcny npunncaTb cnpaBa Hynb a 3a hum 
M eHbmee hhcjio, a x MeHbineMy nucjiy npHimcaTb cnpaBa Ooabiiiee hhcjio 
h 3aTeM Hynb, to h 3 nojiyqeHHbix TaxHM o6pa30M asyx nsiTH3HaHHbix hhccji 
nepBoe, OyayHH pa3aejieHo Ha BTopoe, aaeT b hbcthom 2 h b ocraTKC 590. 
KpOMe Toro, H3 bcctho, hto cyMMa, cocraBJieHHas H3 yflBoeHHoro 6ojibmero 
HCxoMoro HHcna h yTpoeHHoro MeHbinero, paBHa 72. 

3.234. OcHOBamie creneHH yBejiHHHJiH b k pa3, a noxa3arejib creneim 
yMeubumjiH bo CTOJibxo ace pa3, b pe3ynbTaTe Hero caMa crenem. He H3MeHH- 
nacb. Hafira ocHOBamie creneHH, oSjiaaaiomefi thkhm cbohctbom. 

3.235. 3HaMeHaTenb apo6n MeHbme KBaapaTa ee hhcjihtcjm Ha 1. Ecjeh 
x HHCJiHTejiK) h 3HaMeHaTejno npnOaBHTb no 2, to aHanemie apo6a 6yaeT 
6ojibme 1/4; ecjiH ot HHCJurre;is h 3HaMeHaTeiia nepBOHanaabHofi apoSn 
OTHXTb no 3, to 3HaneHHe apo6n 6yaeT paBHo 1/12. HafiTH 3Ty apo6b. 

ffeuMcenue: nymb, acopocmb, epeMH 

3.236. IlyTb ot A no B naccaacHpcKHfi noesa npoxoaHT Ha 3 h 12 mhh 
6bicrpee roBapHoro. 3a to Bpe.ws, hto TOBapHtifi noe3a npoxoaHT nyrb ot 
A ao B, naccaacHpcxnfi npoxoaHT Ha 288 km Sojibine. Ecjih cxopocrb 
xaacaoro yBejiHwrb Ha 10 km/h, to naccaacHpcKHfi npofiaeT ot A po B Ha 
2 h 24 mhh ObicTpee ToaapHoro. OnpeaeJiHTb paccToxHHe ot A ao B. 

3.237. cnopTCMeHa HanHHaioT 6er oaHOBpeMeHHO — nepBbifi H3 

A B B, BTOpofi H 3 B B A. OHH 6 eTyT C HeoaHHaKOBbIMH, HO nOCTOXHHUMH 
CKOpocTHMH h BCTpenaioTcs Ha pacCTOXHHH 300 mot A. npofieacaB aopoacxy 
AB ao KOHna, icascAbifi H3 hhx TOTnac noBOpaHHBaeT Ha3aa h BcrpenaeT 
apyroro Ha paccTOXHHH 400 m ot B. HafiTH AJiHHy AB. 

3.238. Pflii MOTOHHKjiHcra OTnpaBjmoTca oahobpcmchho HaBcrpeny 
apyr apyry H3 nyHKTOB A h B, paccToxHHe Mexay kotopmmh paBHO 600 km. 
B to speMX KaK nepBbifi npoxoaHT 250 km, BTopofi npoxoaHT 200 km. 
HafiTH CKOpOCTH ABHXeHaa MOTOHHKJIHCTOB, CHHTax HX ABHXeHHS paBHO- 
MepHbiMH, ecjia nepBbifi motoqhkjihct npaxoanr b B Ha 3 h paHbine, neM 
BTOpofi B A. 

3.239. M3 nyHKTOB A h C b nyHKT B BbiexajiH oaHOBpeMeHHO ABa 
BcaaHHxa h, HecMOTpx Ha to, hto C otctoxji ot B aa 20 km aajibine, 
neM A ot B, npH6biAH b B oahobpcmchho. Hafira paccroxHHe or C ao 
B, ecjiH BcaaHHX, BbiexaBinafi H3 C, npoe3acaa Kaacaufi maoMerp Ha 
1 mhh 15 c CKopee, neM Bcaamuc, BbiexaBumfi H3 A, KOTopwfi npnexaji 
b B nepe3 5 h. 

3.240. M3 asyx nyHKTOB, paccroxHHe Meacay kotophmh paBHo 2400 km, 
HaBCTpeny apyr apyry buxoaxt OaHOBpeMeHHO naccaacnpcKHfi h cxopbifi 
noe3aa. Kaacaufi H3 hhx hact c nocroxHHofi cxopocTbio, h b HeicoTopbifi 
MOMCHT BpCMCHH OHH BCTpeHHIOTCX. ECJIH 6 bl 06 a nOe3A3 IHJIH CO CKOpOCTbH) 
cxoporo noeaaa, to hx Bcrpena npoH3omaa 6 bi Ha 3 h paHbme 4>aKTHHecKoro 
MOMeirra BcrpeHH. Ecjih 6 bi o 6 a noe3aa huih co cxopocrbio naccaxnpcKoro 
noe3aa, to hx Bcrpena npoH3omaa 6 bi Ha 5 h no3xe (JjaxraHecKoro MOMCHTa 
BCTpeHH. HafiTH CKOpOCTH nOC3AOB. 

3.241. Oahh rypHCT Bbimeji b 6 h, a BTopofi — HaBcrpeny eMy b 7 h. 

OHH BCTpCTHJIHCb B 8 H H, HC OCTaHaBJIHBaSCb, npOAOJEKHJIH IiyTb. CKOJIbKO 

BpeMeHH 3arpaTHJi xaxabifi H3 hhx Ha Becb nyrb, ecna nepBbifi npHineji b to 
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Mecro, H3 Koroporo Bbanen BTopofi, Ha 28 mhh no3xe, hcm BTopoa npmnen 
b to Mecro, OTKyaa Bbimeji ncpBug? CHirrae-rcs, hto Kaacaufi men 6e3 
ocraHOBOK c iioctohhhoh CKopocrtio. 

3.242. PaccrosHHe Mexay craHHHHMH /Ini paBHO 360 km. B ohho h to 
xe BpeMs H3 A h H3 B HaBcrpeny apyr apyry Bbixoarr ana noe3aa. IIoe3H, 
BumcflniHH H3 .4, rrpHSuBacT Ha craHumo B He paHee hcm nepe3 5 h. Ecjih 
6bi ero CKopocTb 6bina b 1,5 pa3a 6onbme, neM Ha caMOM aene, to oh 
BcrpeTHJi 6 m BTopofi noe3a paHbine, hcm nepea 2 a nocjie CBoero Bhixona H3 
A. OcopocTb KaKoro noe3aa 6ojibiue? 

3.243. Abtomo6hjib, npofiaa nyrb ot A ao B, paBHbiH 300 km, noBepHyji 
Ha3aa h aepe3 1 a 12 mhh nocne Bbrxoaa H3 B yBejmHHJi CKopocTb Ha 
16 km/h. B pe3yjibTaTe Ha oSpaTHufi nyTb oh 3 aTpaTHJi Ha 48 mhh MeHbme, 
neM Ha nyrb ot A no B. Hafir h nepBOHanajibHyio CKopocTb aBTOMoSurm. 

3.244. BejiocHneflHCT npoexan 96 km Ha 2 h 6bicTpee, neM npeanonaraji. 
IIpH 3 tom 3a Kaacabifi nac oh irpoeaxan Ha 1 km 6ojibme, neM npeanonaran 
npoe3*aTb 3a 1 h 15 mhh. C Kaxofi cxopocrbio oh exaji? 

3.245. Ilo mocee ot 3aBoaa C no CTamniH B xene3Hofi aoporn Ha 28 km 
aanbine, neM ao cramum A toh ace aopora. Paccrojnuie ot A no B nepe3 
C Ha 2 km 6oabme, neM annua ynacrKa AB xene3Hofi aoporn. flocraBKa 
tohhu rpyaa H3 C b A ctoht 130 tlic. py6., a no xene3Hofi aopore H3 
A b B — 260 Tbic. py6. HepeB03Ka tohhkc rpy3a Ha 1 km aBTOTpaHcnopTOM 
ctoht Ha 32 Tbic. py6. aopoace, neM no xene3Hofi aopore. OnpeaejmTb 
paccroxHHa AC, BC, AB. 

3.246. yne6HbiH caMoner neTen co CKopocrbio 220 km/h. Koraa eMy 
ocTaaocb npojieTeTb Ha 385 km MeHbme, neM oh npojieTeji, caMOJieT yBejiH- 
hhh CKopocTb ao 330 km/h. CpeaHJM cxopocTb Ha BceM nyTH OKa3aaacb 
paBHOH 250 km/h. KaKoe paccTOsame npojieTeji caMOJieT? 

3.247. lOHoma B03BpamaJica homoh H3 oraycxa Ha BenocHneae. CHana- 
jia Ha HecKOiibKO mmoMerpoB nyTH OH noTparan Ha ohhh aeHb 6ojibme 
nojioBHHbi HHCJia HHefi, ocTaBniHxcs nocae sroro ao KOHna oraycxa. Tenepb 
y kjhoihh aae bo3moxhocth npoexaTb ocraabHofi nyrb Tax, hto6m npHGbiTb 
homoh tohho k epoxy: npoc3xarb eateaHCBHO Ha A km 6ojibine, neM nepBO- 
HanajibHO, hjih coxpaHHTb npexmoio HopMy exeaHCBHoro nyTH, npeBbiCHB 
ee jiHirn, oaHH paa — b nocaeaHHH aeHb nyra — Ha 2 h km. 3a ckojimco HHefi 
ao KOHaa oraycKa OTirpaBaacs lOHoma homoh? 

3.248. B 3ae3ae Ha oaHy h Ty ace aacTaHiuno ynacTBOBajiH n»a 3 btomo- 
6hjih h motohhkji. BTopoMy aBTOMo6HJno Ha bck> aHcramuno noTpe6oBa- 
aocb Ha 1 mhh 6 ojibine, neM nepBOMy. IlepBbiH aBTOMoSmib asHrajica 
b 4 pa3a 6bicrrpee MOTOimxJia. Kaxyio nacrb aHCTaHmm b MHHyry npoxoaaa 
BTOpOH aBTOMo6HJIb, eCJIH OH HpOXOaHH B MHHyTy Ha 1/6 aHCTaHHHH 
6ojibme, hcm motohhkji, a motohhkji npomeji aHCTamiino MeHbme, hcm 3a 
10 MHH? 

3.249. Ot nyHrra A bhojib mocce yaajweTca tqhihhk, noaaepacHBaioiHHH 
ace BpeMa nocTOHHHyio cxopocTb a km/h. Cnycra 30 mhh H3 toto xe nymcra 
crapTOBaji BTopofi tohihhk c nocToaHHofi CKopocrbio 1,25a km/h. Hepe3 
CKOJibKO MHHyr nocae crapTa nepBoro roHnanca 6bui onipaBneH H3 toto xe 
nyHrra TpeTHH tohihhk, ecjm h3bcctho, hto oh pa3BHa CKopocTb 1,5a km/h 
h OHHOBpeMeHHo co BTopbiM roHiHHKOM noniaji nepBoro? 

3.250. B noaaeHb H3 nyHrra A b nymcr B Bbimea nemexoa h Bbiexaji 
BejiocimenHCT, h b noaaeHb xe H3 B b A Bbiexaa BepxoBofi. Bee ipoe 
onrpaBHJiHCb b nyrb oaHOBpeMeHHo. Hepe3 2 h BeaocHneancr h BepxoBofi 
BcrpeTHJiHCb Ha paccTOHHHH 3 km ot cepeaHHH AB, a eme nepea 48 mhh 
BcrperHJiHCb nemexoa h BepxoBOH. OnpeaejmTb exopoerb Kaacaoro h pac- 
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croaime AB, ecnn h3bcctho, bto nemexoA abhxctca BABoe Menneimee 
BejiocHneflHCTa. 

3.251. C OAHoro crapTa b oahom h tom ace HanpaBAeHHH o ahoB peMeHHO 
HanajiH tohkh A»a MOTOUKKjmcTa: oahh co CKopoerbio 80 km/b, Apyrofi — 
co cKopocTbio 60 km/h. Hepe3 nonnaca c Toro ace crapTa h b tom ace 
HanpaBAeHHH OTnpaBHACA Tpenm rommuc. HafiTH ero ocopocTb, ccah h3bc- 
ctho, bto oh AorHaA nepBoro roHnuaca Ha 1 b 15 mhh no3ace, bcm BToporo. 

3.252. fl^a BeAOCHneAHcra crapTOBajiH oahobpcmchho h 3 OAHoro h toto 
ace Mecra b oahom HanpaBAeHHH. CneuoM 3a hhmh, Bepe3 10 mhh c toto ace 
Mecra Hanan nyTb TpeTHH BenoameAHcr. CHaBana oh o6orHaA nepBoro 
BenocHneAHCTa, nocAe Bero HaxoAHnca b nyTH eme 20 mhh, noKa Aoraan 
BToporo. HaBHHaa ot caMoro CTapTa h ao Konua nyTH KaacAufi Beno- 
cHneAHcr men c nocroaHHOfi CKopocrbio: a km/b — nepBbin BenocnneAHCT, 
b km/b — BTopoH. HafiTH CKopocTb TpeTbero BenocHneAHcra. 

3.253. flopora ot noBTbi A ao nocejnca B HAer CHanana b ropy Ha 
npoTaaceHHH 2 km, totom no poBHOMy Meery 4 km h 3aTeM noA ropy 3 km. 
IIoBTaAbOH npoxoAHT ot A ao B 3a 2 h 16 mhh, a o6paTHO — 3a 2 b 
24 mhh. Ecah 6h KOHeHHbiH nyHKT ero nyTH 6 ma pacnonoaceH no toh ace 
Aopore, ho baboc 6nHxe k A, to Ha Becb nyrb Tyna h o6paTHO noBTaAboay 
6 uao 6hi AocraTOBHO 2 b 19 mhh. Cxoabko khaomctpob b Bac npoxoAHT 
noBTanbOH, Korna oh hact: a) b ropy; 6) no poBHOMy Meery; b) noA ropy? 

3.254. PaccTOBHHe MeacAy ropOAOM A h eraHUHefi F no acene3HOH Aopore 
paBHO 185 km. npHropoAHMH 3AeKTponoe3A HAer ot A nepBbie 40 km 
b ropy, cneAyKHiyie 105 km no pOBHOMy Meery h oeraAbHbie 40 km CHOBa 
b ropy. B ropy noe3A HAer Ha 10 km/b MenneHHee, bcm no poBHOMy Meery. 
Ha 3tom nyTH hmmotca eraHUHH B, C, D h E Ha paccToaiuiax 20, 70, 100 
H 161 KM OT A, H Ha KaaCAOH H3 HHX nOC3A CTOHT 3 MHH. HafiTH BpeMA 
npHXOAa noe3Aa b B, C, D h E, eenn H3BecTHO, bto oh Bbnnen H3 A b 8 b 
h npHinen b F b 10 b 22 mhh Toro ace aha. 

3.255. lOHOina nomen k acene3HOAopoacHOH cthhahh, ao KOTopofi ot ero 
AOMa 6 mao 10,5 km. Hepe3 noABaca H3 Toro ace AOMa bcaca 3a lOHOiuefi no 
toh ace Aopore BhnueA ero 6paT, KOTopufi, has co CKopoerbio 4 km/b, 
Aoraan roHouiy, nepena a eMy 3a6brryK> hm Beiyb, tjt ace noBepHyn oGparao 
h nonien c npeaorefi CKopocTbio. C Kaxofi CKopoerbio meA lOHoma, ecAH 
H3BecTHO, bto men oh Bcio Aopory paBHOMepHO, a ero 6paT BepHynca aomoh 
b tot MOMeHT, Korna lOHoma noAouieA k eraHUHH? 

3.256. Typacrr B03Bpamanc» H3 OTnycaa Ha BeAocnneAe. Ha nepBOM 
yBaerxe nyTH, coeraBAjnoiueM 246 km, oh npoe3acan b cjwahcm 3a Kaacnufi 
ACHb Ha 15 km MeHbrne, qeM npoe3acan 3a KaacAbiH achb Ha nocneAHeM 
yBaerae nyTH, cocTaBnxromeM 276 km. Oh npadun aomoh tobho b epox — 
k KOHuy nocneAHero aha OTnycKa. H3BeerHO TaKace, bto Ha npeouoneHHe 
nepBoro yBaenca nyTH eMy noTpe6oBanocb Ha oahh AeHb SoAbrne noAOBHHw 
BHcna ahch, oeraBnuixcA nocne aroro ao KOHqa oraycKa. 3a ckoabko AHefi ao 
KOH ua OTnycaa OTnpaBHACA Typner aomoh? 

3.257. PaceroAHHe MeacAy nyHKTaMH A h B paBHO 308 m. H3 A no 
HanpaBAeHHio x B abhhcctca TOBxa, KOTopas b nepByro ceayHAy npoxoAHT 
15 m, a b Kaacuyio cneuyioiuyio ceKyaay Ha 1 m Mem. me. H3 B b npoTH- 
bohoaoxhom HanpaBAeHHH obhxctcx TOBKa, KOTopaa b nepByio cexyHAy 
npoxoAHT 20 m, a b Kaxnyio cneAyiomyK) Ha 3 m 6onbine. Ha kakom 
paccroAHHH ot A npoH30HAeT BcrpeBa, ecAH TOBKa, BbraieAmaA H3 B, Banana 
ABHraTbCA Ha 3 c no3ace tobkh, BboneAnien H3 nyHKTa A? 

3.258. riyHKT C pacnonoaceH b 12 km ot nyHKTa 3 bhh 3 no TCBeHHK). 
Pbi6aK OTnpaBHACA Ha noAxe b nyHKT C H3 nyHirra A, pacnonoaceimoro 
Bbime nyHKTa B. Hepei 4 boh npH6bin b C, a Ha oGpaTHbifi nyTb 3aTparan 
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6 i. B apyroH pan pbi6ax Bocnojih30Bancji MOTopHofi aoakoh, yBenaHHB TeM 
O.MUM CO&TBeHHyiO CKOpOCTb nepeflBHaceHHS OTHOCHTCJIbHO BOflbl BTpOe, 

h flomeji ot A no B 3a 45 mhh. Tpc6ycTC* onpeaejnrrb CKopocTb TeHeHaa, 
cwras ee nocronHHoa. 

3.259. Ha pexe, CKopocTb TeneHas KOTopoa 5 km/h, b HanpaBJicmm ec 
TencHHa pacnonoxeHbi npHCTaHH A, B h C, npaneM B HaxoAHTCs nocepeAHHe 
Mexjjy A e C. Or npacraHH B OAHoapeMeimo otxoakt idiot, kotopmh 
ABH xerca no tchchhio k npHCTaHH C, h saTCp, kotopuh naeT k npHcraHH A, 
npaneM cxopocTb KaTepa b ctoshch BOfle paBHa v km/h. flofi a* no npacTauH 
y4, xai-ep pa3BopaHHBaeTca h ABaxeTcx no HanpaBneHmo k npacraHH C. 
HaaTH bcc re 3H anemia v, npa KOTopbix Karep npaxo/urr b C no3xe, neM 
idiot. 

3.260. riaccaacap noc3pa 3HacT, hto Ha AaHHOM ynacrKe nyra CKopocrb 
3Toro noe3Aa paBHa 40 km/h. Kax tojibko mhmo OKHa Hanan npoxoflarb 
BcrpeHHbiH noc3fl, naccaxap nycTHJi ceKyaAOMep h aaMeran, hto BcrpeHHbia 
noe3fl npoxoflHJi mhmo OKHa b TcneHae 3 c. OnpepejiHTb cxopocTb Bcrpen- 
hoto noeana, ecjm h3bcctho, hto ero fljmHa 75 m. 

3.261. HaaTH cxopocTb a Ammy noc3pa, 3Haa, hto oh npoxonan c no- 
croaHHoa CKopocTbio mhmo HcnoflBHXHoro Ha6jnoAaTenH b TeneHae 7 c 
h 3aTpaTHji 25 c Ha to, hto6m npoara c toh xe CKopocTbio baojib ruiaT^op- 
Mbi aahhoh 378 m. 

3.262. /],Ba KOHTpojibHbix nyHirra Aenar jnjxHyio ipaccy Ha rpa ynacrxa 
oahhekoboh AJiaHbi. H3BCCTH0, hto nyrb, cocroamaa H3 nepBoro a BTOporo 
ynacTKOB bmcctc, jiwxhhk npomcii co cpeAHea cxopocTbio a m/mhh; nyrb, 
cocroamaa H3 BToporo a TpcTbero ynacncoB BMecre, oh npomen co cpeAHea 
cxopocTb k> b m/mhh. CpenHaa CKopocrb AbixHaxa Ha btopom ynacrKe 6una 
Taxoa xe, xax cpcahhx CKopocrb Ana nepBoro a TpeTbero ynacrKOB BMecre. 
KaxoBa cpeAHaa cxopocTb AbiXHHxa no Bcea Tpacce b pejiOM a Ha xaxAOM 
ynacTxe stoh rpaccw b OTACJibHOCTH? IIpoBecTH aHajiH3 ycnoBaa cymecr- 
BOBaHHa peaubHoro peincHaa 3aAana. 

3.263. Tpa ruiOBpa aojixhh npomibm. b SacceHHe nopoxxy aahhoh 
50 m, HeMCAneHHo noBepuyrb o6paTHO a BepHyTbca x Mecry crapTa. CHana- 
Jia CTapryer nepBbia, nepc3 5 c — BTopoa, eiye nepe3 5 c — rpeTHH. B Hexo- 
TOpblH MOMCHT BpCMeHH, COIC HC AOCTHTHyB KOHIja AOpOXKB, IUlOBllhl OKa3a- 

AHCb Ha oahom paccToaaaa ot crapra. TpeTHH haobca, aoiuimb ao KOHpa 
Aopoxxa a noBepHyB Ha3aA, bctpcthji BToporo b4mot xomia Aopoxxa, 
a nepBoro — b7 mot Koupa AopoxxH. HaaTH cxopocTb TpeTbero iuiOBna. 

3.264. H3 A b B nepe3 paBHbic npoMexyTXH bpcmchh ompaBjiaroTca Tpa 
aBTOM aniHHbi . Ohh npaobiBaioT b B oahobpcmchho, 3aTeM Bue3xaioT 
b nyHXT C, HaxoAamHHca Ha paccroxHHH 120 km ot B. IlepBas Maniana 
npH6biBaeT Tyna ncpe3 nac nocne BTopoa. TpeTb* Manama, npaSbiB b C, 
cpa3y noBopaHHBaeT oSpaTHO a b 40 km ot C BCTpenaeT nepByio ManiHHy. 
OnpcAejiHTb cxopocTb nepBoa MamaHbi, CHHTaa, hto no Bcea Tpacce cko- 
pocrb xaxAoa Manambt 6bina Hea3MeHHoa. 

3.265. Ba aBTOMoSaAHCTa BCipeTHAHCb Ha noAnyra Mexay roponaMH 
A a B. Ilpa Bcrpene BbwcHanocb, hto nepBhiS H3 A Bbiexan paHbme, neM 
BTopoa H3 B, Ha CTOJIBKO HaCOB, CXOAbXO COCraBHT nOAOBHHa Toro BpeMeHH 
(Taxxe b nacax), xoTopoe irpoumo 6u ao hx BCTpena npa OAHOBpeMeHHOM 
BMC3AC a3 Tex xe nyHKTOB, no toh xe AOpore, c tcmh xe ckopoctbmh, 
nocTOSHHbiMH Ha bccm nyra. Bo ckoabko paa BTopofi bbtomoOhjihct exaji 
6bicrpee nepBoro? 

3.266. HaBCipeny ABaxymeMyca rpaMBaio nuia AeBymxa — 3HaxoMaa 
kjhoihh, CHACBmero y OKHa rpaMBaa. Hepea 8 c nocjie toto, xax oaa 
nopaBHxracb c okhom, MHoma n mn en h3 TpaMBaa a nomen cacaom 3a Hefi. 
Cxonbxo nponuio BpeMeHH c aroro momchte ao toto, xax oh Aoman 
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acByuiKy? Cxopocrb iohouih b 2 pa3a Ronbine cxopocTH aeByimm h b 5 pa3 
MCHBEne cxopocTH TpaMBaa. 

3.267. /iBa cyan a ppaxyrcx npsMOJiHBeHHO h paBHOMepHo b oahh h tot 
ace nopT. B HaqanbHbifi momcht bpgmghh nonoaceima cynoB h nopTa o6pa3y- 
Krr paBHOCTopoHHHH TpeyrojibHHX, a nocjie Toro Kax BTopoe cyflHO npomno 
80 km — npaMoyrojibHbiH Tpeyro jibhhx.' B momcht npHRbrraji nepsoro cy a- 
Ha b nopT BTopoMy ocTaerca npofiTH 120 km. HafiTH paccroaHHC Mcacfly 
CyaaMH B HaiaBBHblH MOMCHT BpCMGHH. 

3.268. Paccroxime Mexay craHUHXMH A a B paBHO 103 km. H3 
A b B Bbimen noe3p h, npofinx HeKOTopoe paccroxHHe, 6 uji saneparaH, 
a noTOMy ocraBumflca ao B nyTb npoxoflHJi co csopocTbio, Ha 4 km/h 
Sojibrneg, qeM irpexHas. HafiTH nepBOHaqajibHyio CKopocTb noc3fla, ecjm 
H3BCCTH0. HTO OCTaBIHHHCX HO B nyTb 6LIT Ha 23 KM HJIHHHCC nyTH, npofi- 
HeHHoro no aanepacKH, h Ha npoxoacnemie nyra nocne 3anepacxH 6 biho 
saTpaneHO Ha 15 mhh 6ojibine, new Ha npoxoameirae nyTH no sanepacxn. 

3.269. IlapoxoH qepe3 2 q nocne orapaBneHHs ot npHcraHH A ocraHaB- 
JiHBaeTca sa h h 3htcm npoHonxaeT nyTb co CKOpocrbio, paaHofi 0,8 
nepBOHanajibHOH, bchchctbhc aero ona3HbiBaeT k npHcraHH B Ha 3,5 q. Ecjih 
6m ocraHOBKa npoH3omna Ha 180 km nanbine, to npa Tex ace ocrajibHbix 
ycnoBHstx napoxoH onmnan 6 m b B Ha 1,5 q. Hafira paccro»HHe AB. 

3.270. /Jn« toto «rro6bi noflHSTbcx Ha oOmthom JiH<jnre Ha nocnenmiH 
3Taac BOCbMHHTaacHoro HOMa (BbicoTa 33 m) npn flByx 6-cexynnHiix rrpoMe- 
acyroHHMx ocraHOBxax, Hyacuo 33TpaTHTb ctojibko ace BpeMeHH, ckojibko ero 
norpeSyeTca, qToRbi noflHXTbcx aa jih4>tc BbicoTHOro 3naHH8 rrpn ohhoh 
7-ceKyHHHOH npoMeacyroHHOH ocraHOBKe Ha 20-fi araac (BbicoTa 81 m). 
OnpcHCJiHTb noHbeMHyio cxopocrb JiH<}>Ta b bmcothom 3flaHHH, 3Haa, ito 
OHa ripeBbimacT cxopocTb ofibiHHoro nn<})Ta Ha 1,5 m/c, ho He nocTHraeT 
5 m/c. 

3.271. B Oneccy hojihchu npudbiTb nsa Tennoxona c pa3pbiBOM b 1 q. 
OR a Tennoxona nnyr c omroaKOBOH CKopocrbio, ho o6cTo»TenbCTBa cjioacH- 
juicb Tax, hto nepBbifi Teruioxon ono3flaji 6bi Ha t, mhh, a BTopofi Ha t 2 mhh. 

FIojiyqHB no panno yxaaaHiie o hcoRxohhmocth npafibirb 6e3 ono3naiiH8, 
oRa KanHTaHa oflHOBpeMeHHo yBCJiHqiuiH cxopocTH TenJioxonoB: nepBbifi — 
aa Vj km/h, BTopoH — Ha v 2 km/h, b pe3yjibTaTe qero ofia Tennoxona npH- 

Rmjih b Oneccy totho no pacrmcanHio. C xaxofi cxopocrwo iujih rennoxojxbi 
HO nonyqeHHH curnana no paano? 

3.272. IIo rpac})HKy noe3H npoxoflHT neper oh b 120 km c ohhoh h toh ace 
cxopocrwo. Bqepa noe3fl npomen nonoBHHy neperona c 3 toh cxopocrbio 
h BbmyacHCH 6bin ocraHOBHTbCH Ha 5 mhh. MtoRu bobpcmh npnRbrrb b ko- 
HeqHbiH nymcT neperoHa, MamHHHcry Ha BTopofi nonoBHHe neperoHa npH- 
umocb yBejmqHTb cxopocrb noe3na Ha 10 km/h. Ceronaa noBTopnJiacb 
ocraHOBxa noe3na Ha cepenime toto ace neperoHa, TOJibxc 3anepacxa npo- 
HOiiacajiacb 9 mhh. C KaKofi CKopocrbio MannunicT Ben noe3fl cctoahh Ha 
BTopofl nonoBHHe neperoHa, ecjin b kohchhijh nymcT 3 toto neperoHa noc3H 
cHOBa npaRbin no pacnacaHHio? 

3.273. Us flByx nynxTOB, paccroaHHe Meacay kotopmmh 28 km, oh- 
hobpcmchho B Mini iH HaBcrpeqy flpyr apyry nsa nemexona. Ecjih Rbi nepBbifi 
ae 3anep*ancx Ha 1 q Ha paccroxHHH 9 km ot Mecra CBoero ornpaBJieHHx, 
to Bcrpcqa neuiexoaoB np0H30nuia Rbi Ha nojinyTH. nocne octhhobkh 
nepBbifi neinexoH yBenHaan cxopocrb Ha 1 km/h h Bcrpeqa npoH3omna 
Ha paccroxHHH 4 km ot toto Mecra, rne aanepacancx nepBbifi. Hairra 
cxopocTH nemexonoB. 

3.274. Ha yqacrxe mocce npoTjuceHHocTbio 10 km, ihiuchhom nepexpe- 
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ctkob, aBTo6yc ocTaHaBJiHBaeTca tojd>ko as ix Bxoaa h Bbtxofla naccaacHpoB. 
Bcero oh aejiaer 6 npOMeacyroaHhix octhhobok, 3aTpaaHBax Ha xaamyio H3 
hex no 1 mhh, a HBHacercx accraa c ohhoh h toh ace cxopocTbio. Ecjih 6m 
aBTo6yc nBHraaca 6e3 octhhobox, to tot ace nyn. oh npomeji 6 h co 
cxopocTbio, npeBMinaiomeH cpeamoio cxopocn, CBoero aBHaceirax c ocra- 
HOBKHMH Ha 5 KM/a. CxOJIbKO MHHJT aBTC)6yC HaXOHHTCa B HBHHCCHHH Ha 
3 tom yaacrxe mocce? 

3.275. Hepe3 2 a nocne OTnpaBjieHHa noe3A ocrraHOBHJica Ha 30 mhh. Ha 
ocraBmCMca jxo craHHHH yaacrxe nyra npoH3BOHHaHCb peMOHTHue paSorbi 
h noe3fly 6huia paapemeHa cropocTb, cocraBJunomax 1/3 nepBOHaaajibHOH 
cKopocTH, BCJiencTBHe aero noe3H npinnea Ha CTaHiuno c onoanaHneM Ha 1 a 
10 mhh. Ha flpyrofi n,em> ocraHOBxa noe3,ga npoH30imia Ha 14 jcm 6jinace 
k KOHeaaoH craHHHH h rrpH Tex ace ycnoBHXx ono3aaHne coxpaTHaocb no 
50 mhh. OnpeaejiHTb paccroaHHe Meacny craHimaMH h cxopocrb noe3aa. 

3.276. /JjiHHa KpyrosoH aopoacKH HnnoflpoMa paBHa b km. H3 flByx 
Hae3flHHKOB A h B, HaaaBiiiHX cxaaxH oaHOBpeMeimo, nae3AHnK A iipnObui 
k (J)HHHiuy Ha 2 mhh paHbme. B apyrofi pa3 Hae3flHHK B yBenHaaa cxopocrb 
Ha C KM/a, B TO BpeMH xax Hae3flHUK A yMeHblHHJl CKOpOCTb Ha C KM/a 
h noTOMy B npHOun k 4>HHHmy Ha 2 mhh paHbme, aeM A. Hafira cxopocTH 
Hae3flHHK0B b nepBOM 3ae3fle. 

3.277. cnopTCMena OeraioT no ohhoh 3aMKHyrofi aopoaoce crEum- 
OHa. Cxopocrb xaxaoro nocroxima, ho Ha npo6er Been aopoxxH nepBbm 
TpaTHT Ha 10 c MCHbine, aeM BTOpofi. Earn ohh HaaHyr npo6er c o6inero 
crapTa b oflHOM HanpaBJieHHH, to eme paa conayTcx aepe3 720 c. Kaxyio 
aacrb miHHbi seen aopoacxn npo6eraCT b cexynay xaacaMH 6eryH? 

3.278. no AByM xoHneHTpHaecxHM oxpyacHocrxM paBHOMepHO Bpama- 
iotcx hbc ToaxH. OflHa H3 hhx coBcpmaer nojiHufi o6opoT Ha 5 c OucTpee, 
aeM apyrax, h noaroMy ycneBacr caejian> Ha asa o6opora b MHHyry 
6ojibiue. nyerb b Haaane hbhhcchhx jiyaa, HanpaBJieimbie H3 aempa oxpy- 
xhocth x 3 thm ToaxaM, cjiHBajjHCb. BbiaHCJiHTb BejiHHHHy yrna Meacay 
jiyaaMH aepe3 1 c. 

3.279. McHbmaa ayra Meacay ToaxaMH A a B, HaxonxmiiMHCx Ha oxpy- 
hchocth, paBHa 150 m. Ecjih tohxh HaaHyr aBaraTbcx HaBcrpeay apyr apyry 
no MeHbmefl ayre, to BCTpeTXTCx aepc3 10 c, a earn no 6onbineH ayre, to 
B crpeaa npoH30 finer aepe3 14 c. OnpcacaHTb cxopocra OBiixemvi Toaex 
H HJIHHy OXpyXHOCTH, CCJIH H3BCCTH0, hto Toaxa A moskct o6e*aTb bck> 
oxpyacHocTb b to BpCMX, xax B npofiaeT tojibko 90 m. 

3.280. HacoBas h MBHyraa* crpcJixH coBnaaaioT b nojmoab, h Haaima- 
erex HOBbiH acHb. B kotopom aacy 3Toro hoboto hhx BnepBbie cuoBa 
coBnaayr aacoBax h mhh yr hex crpejiKH, eejm aonycTHTb, aTO crpenxH aacoB 
ABHxcyrcx 6 c3 cxaaxoB? 

3.281. npeanojiarax, aTO crpeaxH aacoB ABHacyrcx 6es cxaaxoB, ycraHo- 
BHTb, aepe3 cxoabxo MHHyr nocae Toro, xax aacbi noxaabiBajm 8 a, Mirnyr- 
Hax crpeaxa aoroHHT aacoByio. 

3.282. Or craHHHH *eae3HOH aopora no mixaca 4,5 km. Maabanx h pefi- 
cobuh aBToOyc oaHOBpeMCHHO OTnpaBHjmcb ot craHHHH x ruixacy. Mepe3 
15 mhh Maabanx BcrpCTHa aBToOyc, B03BpamaioiHHHCx ot ruixaca, h ycnea 
npofiTH eme 9/28 km ot Mecra nepBofi BcrpeaH c aBTo6ycoM, xax ero aomaa 
tot ace aBTo6yc, xoropuH aomea ho craHHHH h onxTb ompaBHacx x ruixxy. 
Hehth cxopocTH MaabaHxa h aBTo6yca, canrax, hto ohh nocroxHHM h hh 
Majibanx, hh aBTo6yc b nyra hc ocraHaBJiHBajmcb, ho y naxaca h Ha craHHHH 
aBTo6yc neaaa octehobkh npoHOJiacHTCJibHOcrbio b 4 mhh xaacnax. 

3.283. Ha npHcraHH c Tenaoxoaa coidjih asa naccaacnpa h HanpaBHJiHCb 
b ohhh h tot ace noceaox. Ohhh h3 hhx nepByw noaoBHHy nyra men co 
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cKopocTbio 5 km/h, a BTopyio nonoBHHy — co CKopocrbH) 4 km/h. flpyrofi 
uieii nepByio nojioBHHy BpeMera co cxopocrbio S km/h, a BTopyio nojiOBH- 
Hy — co CKopocTbio 4 km/h b npameji b boccjiok Ha 1 mhh paHtiue nepBoro. 
3a Kaxoe BpeMg xaxAMH H3 hhx npomeji Becb nyn> h xaxoBO paccroxHHC 
MexAy npHcraHbio h nocenxoM? 

3.284. /JexypHUH mohtcp cnycTHJica no ABHxymeMycs bhh3 acsajiaTopy 
Mcrpo. Becb'ero nyn> ot Bepxaefi njionianKH no hhxhch npoHOjnKajicx 
24 c. 3areM oh noAHXJics h b tom xe TCMne CHOBa cnycnwcs bhh3, 
ho Tcncpb yxe no HenoABHXHOMy acxajiaTopy. H3bcctho, hto cnycx 
npoflOJEKajic* 42 c. 3a CKOJibxo cexyHA cnycrHJica 6m hcjiobck no abh- 
acymcMyca bhh3 acxajiaTopy, croa Ha CTyneHbxe? 

3.285. BcjiocHneaHCT oropaBJiacTca H3 A b B. PaccroaHHC ot A ao 
B paBHO 60 km; cxopocTb BejiocHneAHcra nocroaHHa. 3btcm oh cact o6paT- 
ho c toh xe CKopocTbio, ho nepc3 Hac nocjie Bbic3fla H3 B flcjiaer ocraHOBKy 
Ha 20 mhh. riocjxc 3Toro oh npoflonxaeT nyTb, yBCJiHHHB cxopocTb Ha 
4 km/h. B kbkhx rpammax 3aKjnoHCHa cxopocTb v BcnocHncoHcra, ecjm 
H3BCCTHO, HTO Ha OOpaTHMH nyTb OT B AO A OH nOTpaTHJI He 6ojIbUIC BpeMC- 
hh, neM Ha nyTb or A no Bl 


PaSoma 

3.286. OObiHHO k BbmojmeHHK) HCKOToporo 3aaaHHH npHBJieKaKrrca oa- 
HOBpCMeHHO flBa MCXaHJUMa. ripOH3BOAHTenbHOCTb 3THX MexaHH3MOB He 
OAHHaKOBa h npa cobmccthom achctbhh 3anaHHe BbinojmaeTca hmh 3a 30 h. 
OgHaamhi coBMecniaa paSoTa npyx MexaamnMOB npoaojocajiacb tojibko 
6 h, nocjie Hero nepBMH MexaHH3M 6mjx ocraHOBJieH h bck> ocranbHyio nacrb 
3anaHHH BbmojiHHJi BTopofl MexamuM 3a 40 h. 3a Kaxoe BpeMs Taxoe xe 
3ajjaHue moxct BbmojiHHTb xaambiii MexaHH3M, paOoTaa OTfleJibHO c npncy- 
OVH CMy npOH3BOAHTCJlbHOCTbK)? 

3.287. Moxho H3TOTOBHTb 9000 ACTajieH Ha hcckoju>khx hobmx craHKax 
oflHHaKOBOH KOHcrpyKn.nn h oahom craHKe CTapofi KOHCTpyKHHH, pa6oTa- 
khhcm BflBoe mcauchhcc xaxAoro H3 hobmx ctbhkob. Moxho h 3tot crapbifl 
CraHOK 3aMCHHTb HOBMM CTBHKOM TOH XC KOHCTpyKHHH, HTO H OCTaJIbHMC. 
Torfla no BTopoMy Bapuairry Ha KaxAOM craHKe HsroTOBJumocb 6m Ha 200 
ACTajiefi MCHbnie, hcm Ha oahom hobom craHKe no nepsoMy BapnaHTy. 
Ckojibko 6mjio paSoTaiomHx craHKOB? 

3.288. HeKOTopMH 3axa3 BMnojiHsnoT b MacrepCKOH ^ 1 Ha 3,6 h ao- 
HbUie, HCM B MHCTCpCKOH >fe 2, H Ha 10 H AOJIbme, HCM B MaCTCpCKOH Jfe 3. 
Ecjih npn tcx xe ycAOBiwx paSoTM MacrepcKHe 1 hM2 ofebCAHHsrrca 
Bflsi BbraojiHCHHB 3axa3a, to cpoK ero bmhohhchhs OKaxerca tbkhm xe, Kax 
B OHHOH MaCTCpCKOH Nl 3. Ha CKOJIbKO HaCOB 60 JIbIUC HJIH MCHbnie oahoto 
ceMHHacoBoro paSonero ahx aahtch BbraojiHCHHe yxa3aHHoro 3axa3a b Ma- 
CTCpCKOH 3? 

3.289. PyKOimcb b 80 crpaHHH otahha AByM MaimmacTKaM. Ecjih ncp- 
Baa ManiHHHcnca HanHcr nepenenarMBaTb pyxomicb nepea 3 h nocjie bto- 
pofi, to KaxAaa H3 hhx nepenenaTaer no nonoBHHe pyxoimcH. Ecjih xe o6e 
ManiHHHCTKH HaHHyT pa6oTaTb oahobpcmchho, to Hepe3 5 h ocTanyTca 
HenepenenaTaHHMMH 15 crpaHHQ. 3a Kaxoe BpeMH moxct nepeneHararb 
pyxonHCb xaxAaa MamHHHcnca b oTACAbHocrH? 

3.290. JJpytt paOoHHM 6mjio nopyneHO 3aA aHHe, BTopofi paSoHHfi npH- 
cryinui x BCMy Ha 1 h no3xe nepBoro. Hepe3 3 h nocjie toto, xax nepBbdl 
npHcryniui x 3aAaHHio, hm ocrajiocb BhmojiHHTb 9/20 Bcero a a/poma . Flo 
OKOHHaHHH pa6oTM BMflCHHAOCb, HTO XaXAMH BUIIOAHHJI HOAOBHHy Bcero 
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aaqaHHa. 3a CKOJibKo aaeoB xaxoMfi, pa6ora a ornenbuo, moxct aunoimuTh 
Bee 3anaHne? 

3.291. /jBa qcxa MOnoxcnaBoaa cobmcctho aojixhm oGpaGoTaTb nopoB- 
Hy onpeqeneHHOc xojutaecTBO jnrrpOB MOJioxa. B-ropofi qex npHCTynan 
x BunojiHCHHK) 3aqaHHx Ha a pa 6 o“mx oseS no3xe, ho oGpaGaTMBan eaccp- 
hcbho Ha m ji Monoxa Gonbine, hcm ncpBufi. IIpouuio eme 5a/9 paGoanx 
HHefi ot Haaana cobmccthoh paGoTM 3 thx qexoB h ocrajiacB HeBwnojiHCHHOfi 
1/3 Bcero 3aqasHa. Cxojibxo pa 6 o«mx oneA noTpe 6 oBaiiocb ana BunojmeHHa 
3aqaHHH, ecjm paGora 6 biJia oxoHaeHa oohobpcmchho h xaxauH qex 06 - 
paGoxan nojioBHHy aap aHw orn xojmaecTBa jihtpob Monoxa? 

3.292. Ecjih BbinojiHCHHC 3axa3a no Ha6opy hccko.tj>jchx khht B03Jioxirrb 
Ha ooHoro H3 Tpex Ha6opmHxoB, to nepBMH cnpaBwrca c paGoTofi Ha 10 a 
Gucrpee, a tpcthh — Ha 6 a Gucrpee, 3 cm BTopofi. Ecjih »:e o my as 
3aKa3aHHhix khht 6yaeT HaGnparb nepBMH Ha6opmKx, a apyryio XHHry 
oqHOBpeMeHHo GyqeT HaGapaTb BTopofi, to 3a 9 a ohh HaGepyr ctojilxo 
crpaHHu, cxojibxo 3a 10 a Ha6epyT BTopofi h TperHfi, paGoTaa BMecre npa 
Tex xe ycjiOBH*x. Cxojibxo BpeMeHH noTpe6yeTcs xaxqoMy naGopupucy ana 
HaGopa Bcex 3axa3aHHbix khht npH pa3aeJibHofi. paGoTe? 

3.293. J\bh «MexaHH3ecjmx xpoTa» pa3HOfi moiuhocth npH oqHOBpcMCH- 
hoh paGoTe c pa3H«x kohuob TOHHena motjih 6 u npopbrrb ero 3a 5 OHeM. 
B aCHCTBHTCJIbHOCI'H XC 06a «XpOTa» 6bIJIH npHMeHeHhl IlOCJjeaOBaTCJIbHO 
c oohoh cropOHM tohhcjix, npnaeM nepBMH npophoi 1/3, a BTopofi — ocra- 
JibHbie 2/3 ero ahhhm. Ha BhmojmeHHe scefi pa6oTbi yurno npH stom 10 
OHCH. 3a cxojibxo auefi KaacpbiH «xpoT», paGoTaa caMOcroareAbHO, mot 6 m 
npopbrrb TOHHCJib? 

3.294. flByM paGoHHM Gmjio nopyacHO mroTOBHTb napraio oaHHaxoBMX 
OCTajieH; nocne Toro xax nepBMH npopaGoTan a a, a BTopofi 0,6a a, oxa3a- 
nocb, tto ohh BbmoAHHJiH 5/n bcch pa6oTM. IlpopaGoTaB cobmcctho eme 
0,6a 3, ohh ycraHOBHAH, 3T0 hm ocxanocb H3roTOBHTb eme 1/n Been napTHH 
ACTanefi. 3a cxojibxo aaeoB xaxowfi H3 hhx, paGoTaa OTaejibHO, bmhojikht 
bck) pa6oTy? Hhcjio n HaTypaiibHoe; HafiTH ero. 

3.295. IIpH pa3ipy3xc Gapxa CHaaana 2 3 neficiBOBajm 3eTupe nonbeM- 
Hbix xpana ooHHaxoBOH moiohocth. 3aTeM ao6aB03Ho bbcjih b aeficTBHC eme 
OBa xpana Meiibiuefi, ho ooHHaxoBofi mouihocth. riocjie aroro ana oxoHaa- 
HHa pa3rpy3KH norpe6oBanocb emc 3 3. Ecna Gu Bee 3th xpaHbi Ha3anH 
paGoTaTb ooHOBpeMeHHO, to pa3rpy3xa Guna 6 m npoH3BeaeHa 3a 4,5 3. 
Ecjih 6m oohh xpaH Gonbuiefi h oohh span MCHbiuefi mouihocth paGoTajra 
cobmcctho, to 3a xaxoe BpeMs ohh pa3rpy3Hnn 6 m Gapxy? 

3.296. /IBa 3xcxaBaTopiqHxa aojixhm BMnojiHHTb HexoTopoe 3aaaHue. 
ELocne toto xax nepBMH npopa6oTan 15 3, Ha3HHaer paGoTaTb BTopofi 
h 3axaH3HBaeT 3to 3aaaHHe 3a 10 3 . Ecjih oh npa paaaeabHOH paGoTe 
nepBMH BHnojiHHn 1/6, a BTopofi — 1/4 Bcero 3aaaaHa, to ana ero oxoHaa- 
HHa noipeGoBanocb 6m eme 7 3 hx cobmccthoh pa6oxM. 3a cxojibxo aacoB 
MOxeT BMnonHHTb 3anaime xaacoMfl axcxaBaTOpnmx b oTaejibHOcrH? 

3.297. B GacceHH npoBcaeHM aae Tpy6M pasHoro ceaema. OaHa — pas- 
HOMepHO noaaiomaa, opyraa — paBHOMepHo OTBoaamaa Boay, npnaeM ae- 
pe3 nepByio GacceHH HanojmaeTca Ha 2 3 aonbiue, hcm aepea BTopyio 
onopoxHaerca. IIpH 3anojmeHHOM Ha 1/3 Gacceiuie Gmjih otxpmtm oGe 
TpyGM, h GacceHH oxanaaca nycxMM cnycra 8 a. 3a cxojibxo aacos, aeficxBya 
OTaejibHO, nepBaa TpyGa HanojmaeT, a BTopaa onopoxHaer Gaccena? 

3.298. ^Ba oaHHaxoBMX Gacceiuia OoHOBpeMeHHO Haaajm HanojmaTbca 
boaoh. B nepBMfl GacceHH nocrynaeT b aac Ha 30 m 3 Goobme boom, aeM bo 
BTO pofi. B HCXOTOpMH MOMCHT B OByX GaCCCHHaX BMCCTe OxaaaJIOCb CTOJIbKO 
boam, cxojibxo cocraBJiaeT oGbCM xaxaoro H3 hhx. Ilocne ctoto aepc3 2 3 
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40 mhh Hanojimuica nepBufi SaccefiH, a eme aepe3 3 a 20 mhh — BTopofi. 
Ckojibko BOflu nocrynajio b aac b Kaxabifi OacceHH? 

3.299. JJ, a* nmpoAHHaMHnecKHx HCcjieflOBajmfl mroTOBJieHa HeOojibinas 
MOflejib xauajia. K arofi moacjih noaBeaeHO uecKOJiBKO Tpy6 oaHHaxoBoro 
ceaemui, BBOflaumx Boay, h HecKOJibKO ipy6 apyroro, ho Toxe oaHHaxoBoro 
ceaeHHS, irpeaHa3HaaeHHbix hjm yaaaemw BOflu. Ecjih cpa3y OTicpbrn. aerbi- 
pe BBoasupic h TpH BUBoaamHe TpySbi, to aepe3 5 i B MoaejiH npn6aBHTca 
1000 m 3 Boau. Ecjih oflHOBpeMeHHO OTicpbrn. Ha 2 a ase BBoaamHe h aec 
BbraoaamHe Tpy6hi, to yBejiHieHne o6bCMa Boau cocraBHT 180 m 3 . Ckojh>ko 
B oau nponycxacT 3a aac oaHa BBoaanjan h ckojibko nponycKaeT oaHa 
BhiBoaamaa Tpy6a? 

3.300. Ecjih nee Tpy6u OTKpuTb oaHOBpeMeHHo, to 6accefiH Hanojmirr- 
ch 3a 2 a 24 mhh. B neacTBirrejibHOCTH ace CHaaaaa 6buia oricpuTa tojd.ko 
nepBaa rpy6a b xeaeHHe 1/4 BpeMeHH, KOTopoe Heo6xoaHMO BTopofl Tpy6e, 
hto6m HanojiHHTh OacceiiH, aeacTBya OTaejibHO. 3aTeM aeficTBOBajia BTOpaa 
rpy6a Taicxe b Teaeime 1/4 BpeMeHH, KOTopoe Heo6xoaHMO nepBOH, axo6bi 
oanoH HanojiHHTb SacceiiH, nocjie aero oxa3aaocb, aTO ocraeTca HanojumTb 
11/24 hojihoh BMecTHMOCTH 6acceima. CxojibKO BpeMeHH neo6xoaHMO ana 
HanojiHeima Oacceftna aaacaoH rpy6ofi b OTaeJibHOCTH? 

Cmscu, cnnaeu 

3.301. HMejiocb aaa ciuiaBa Mean c pa3HWM npopeHTHbiM coaepacamieM 
Mean b aaacaoM. Hhcjio, Bupaacajomee b npoaeHTax coaepxaHHe Mean 
b nepBOM cruiaBe, Ha 40 Meubnie aucaa, Bbipaxaiomero b npoaeHTax coaep- 
acaHne Mean bo btopom cruiaBe. 3aTeM o6a 3 th ciuiaBa cnjiaBHJiH BMecre, 
nocne aero coaepxaime Mean cocraBHno 36%. OnpeaeJiHTb npoaeHraoe 
coaepxaHHe Mean b aaacaoM cruiaBe, ecjm b nepaoM ciuiaBe Mean 6tuio 6 kt, 
a BO BTOpOM — 12 KT. 

3.302. CiuiaBHjm ana copra ayryHa c pa3HbiM npoaenTHUM conepxaHH- 
eM xpoMa. Ecjih oaHoro copTa B3HTb b 5 pa3 Oojibine apyroro, to rrpoaeHT- 
Hoe coaepacaiiHe xpoMa b cruiaBe BaBoe npeBbicHT npoaeHTHoe coaepxaHHe 
xpoMa b Menbuiefi H3 cnaaBJixeMbix aacreH. Ecjih *e B3sm> oaiuiaxoBoe 
KOJiaaecTBO o6ohx,.coptob, to ciuiaB 6yaeT coaepxaTb 8% xpoMa. Onpeae- 
jiHTb npoaeHTHoe coaepxaHHe xpoMa b xaxaoM copTe ayryHa. 

3.303. HMeioTca aea ciuiaBa 30Ji0Ta h cepcOpa. B oaHOM cruiaBe KOjraae- 
CTBa 3THX MeTajUIOB HaXOaHTCH B OTHOUieHHH 1 ! 2, B apyrOM — 2:3. CKOJib¬ 
KO rpaMMOB HyxHO B3*Tb ot xaxaoro ciuiaBa, hto6h nojiyaHTb 19 r ciuiaBa, 
B KOTOPOM 30HOTO H Cepe6pO HaXOaHTCH B OTHOUieHHH 7.12? 

3.304. HMeercs jiom crajin asyx copTOB c coaepxainieM Hiucejis 
5 H 40%. CKOJibKO HyxHO B3HTb MeTajUia Kaxaoro H3 3THX copTOB, aTo6hI 
nojiyaHTb 140 t crrajm c 30%-hum coaepxaHHeM mncejia? 

3.305. Hmootch aea ciuiaBa, cocroamHe H3 nmnca, Mean h oaoBa. 
H3BecTHO, hto nepBbiH ciuiaB coaepxirr 40% onoBa, a BTopofi — 26% Mean. 
npoaeHTHoe coaepxaHHe munca b nepBOM a btopom cnjiaBax oannaKOBO. 
CruiaBHB 150 kt nepBoro ciuiaBa h 250 kt BToporo, nojiyamm hobmh ciuiaB, 
b kotopom OKa3ajiocb 30% mnnca. Ckojihko ojioBa coaepxmrca b nojiyaeH- 
HOM HOBOM CiuiaBe? 

3.306. HexoTOpbiH cnaaB coctoht H3 asyx MerajuiOB, BxoaamHX b ot- 
Home HHH 1:2, a apyron coaepxirr tc xe Merajuiu b othoiikhkh 2:3. 
CrojibKO aacreH Kaxaoro ciuiaBa HyxHO B3aTb, aTo6hi noayaHTb rperw 
ciuiaB, coaepxamHH tc xe MCTajuibi b OTHomeHHH 17 : 27? 

3.307. HeKOTopuH cnaaB coaepxirr MeTaaabi A h B b OTHomeHHH m : n, 
apyron — tc xe MeTajunj b OTHomeHHH p:q. Kaxae KoanaecTBa nepBoro 
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h BToporo cnjiaBOB ayxcHO B3XTb, <rro6u nogyxaTB 1 xr rpeTbero cnaaBa 

c paBHUM coacpxaHHeM MeTajuioB A u £7 

3.308. Cocyg bmccthmoctbio 8 ji HanojiHeH CMecbio xHcgopoga u a30Ta, 
npaaeM Ha gogio xacjiopoga npaxogaTcx 16% bmccthmocth cocyga. M3 
aroro cocyga BbnrycxaiOT HexoTopoe kojihhcctbo cmcch h BtrycxaioT raxoe 
ace KogHiecTBO a30Ta, nocjie Hero omrrb BbmycxaioT Taxoe *e, sax h b nep- 
Bbm pa3, KOHHHecTBo CMecH h oriaTb go6aBJi»oT CTOJibKO ace a3ora. B hoboh 
cmcch KHCJiopoga oxa3ajiocb 9%. Kaxoe xogaxecTBo cmcch xaxcgbiH pa3 
Bbmycsajiocb H3 cocyga? 

3.309. IlpHMecH cocraBJiHioT 20% ot oSigero o6i>eMa pacrBopa. KaxoBO 
HaHMeHbiiiee hhcjio 4>hjibtpob, xepe3 xoTopue HyacHO nponycrraTb pacrBop, 
hto6bi oxoHHarejTbHoe cogepixaHne npHMecefi hc npeBbimaJio 0,01%, ecjiH 
xaacgbjfi (jjaiibTp norgomaeT 80% npHMecea? (Mtbcctho, hto lg2«0,30.) 

3.310. riHejiu, nepepaOaTbiBaa macro hhuh HexTap b Meg, ocBoSoacgaror 
ero or 3HawrejiBHofi xacrH Bogu. HccgegoBainax noxa3ajm, hto HexTap 
o6mhho cogepacirr okojio 70% Bogu, a nogyxeHHbiH H3 Hero Meg cogepacirr 
Tojibxo 17% Bogbi. Cxojibxo xanorpaMMOB HexTapa npaxogirrcx nepepa6a- 
Tbrearb nnejiaM gna nogyxcHHX 1 xr Mega? 


Tpynna B 

3.311. 3jiexTpoHHaa BMHHCjiHTejiBHax MauiHHa nojiynajia aagaHae pe- 
niHTb nocjiegoBaTCJibHO hcckojibxo 3agax. PerHcrpapyx BpcMs BbinojiHenHs 
3agaHHa, 3aMCTHjm, hto Ha pcmcHHe xaacgoH cjiegyiomeH aagaan Manama 
3aTpaHHBajia b ogHO h to ace hhcjio pa3 MeHbme speMeHH, hcm Ha peuiCHHe 
npegbigymefi. Cxojibxo 6 ujio npegjioaceHO 3agaa h cxojibxo BpeMeHH 3aTpa- 
aeHO MaiiiHHOH Ha peuiCHHe bccx 3agax, ccjih Ha peuieHHe Bcex aagai, xpoMe 
nepBOH, aarpaxeHO 63,5 mhh, Ha pemeHHC bccx 3agax, xpoMe nocjiegaeH, 
3arpaHeHO 127 mhh, a Ha pememie Bcex 3agax, xpoMe gByx nepsux h gByx 
nocjiegHHX, 3aTpaiCHO 30 mhh? 

3.312. TpH cbchh hmckjt ogHHaxoByio gjiHHy, ho pa3Hyio TOJmiHHy. 
IlepBax cBena 6wjia 3axacena aa 1 h paHBiue gByx gpyrHX, aaacaceHHBix 
OgHOBpCMCHHO. B HeKOTOpBIH MOMeHT TOpCHHX nepBaX H TpCTBX CBeHH 
oxa3ajiHCb HMeroigHMH ogHHaxoByio gjiHHy, a acpea 2 a nocjie 3Toro oga- 
Haxosyio gjiHHy crajia hmctb nepBax h BTopax cbchh. 3a cxojibxo aacoB 
cropaeT nepBax cBeaa, ecim BTOpax cropaeT 3a 12 a, a rpeTBX — 3a 8 a? 

3.313. Mena OpajmaaHTa nponopgHOHajiBHa XBagpaTy ero MaccBi. Bpiui- 
jinaHT Maccofi p xapaT 6 bui pa36nT Ha gBC aacTH, nocjie aero ero ctohmoctb 
yMCHBniimacB b k pa3. HafiTH Maccy aacTCH, Ha xoTopue 6 uji pa36irr 
OpHJumajrr (1 xapaT=0,2 r). floxa3aTB, hto HaH6ojn>max noTepx b cto- 
hmocth OpHJUiHaHTa npoHexogHT b tom cgyaae, xorga o6e ero aacTH paBiibi 
no Macce. 

3.314. Ha cxjiage hmcctcx HexoTopoe hhcjio 6oaex gByx o6pa3goB 06- 
men bmccthmoctbio 7000 g. Ecjih 6 bi bcc 6 oxxh 6 buih nepBoro o6pa3ga, to 
BMCCTHMOCTb bccx 6oaex yBejiHHHJiacb 6bi Ha 1000 g. Ecjih 6 bi Bee 6oaxa 
6 buih BToporo oOpaaga, to BMecrHMOCTB yMeHBmHJiacB 6 bi Ha 4000 g. 
Bbixhcjihtb BMecrHMOCTB Bcex 6oaex xaxcgoro o6pa3ga b orgejibHocrH. 

3.315. CopeBHyioTCx TpH Oparagu JiecopyGoB. IlepBax h rpeTBX 6para- 
gu o6pa6oTajm gpeBCCHHbi b 2 pa3a 6ojibine, hcm BTopax, a BTopax 
h ipeTbx — b 3 pa3a 6ojn>me, hcm nepBax. Kaxax OpHraga no6egaga b stom 

COpCBHOBHHHH? 

3.316. Hmcctcx n MCH3ypox c xagxocTBio. M3 nepBoi MeH3ypxH nepejm- 
jds 1/n HMeiomeScx raM xagxocra bo BTopyio MCH3ypxy, 3 HTCm h 3 BTOpoa 
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MCH3ypxH \/n OKanaBuieiic* Ta.M nocjie nepejiHBaHH* H3 nepBofi MeioypicH 
aamxocTH nepejuuiH b TpeTbio MeH3ypxy h t. a. HaKOHep, H3 n-u MeH3ypim 
ncpejuuiH 1/n OKaiaBiuefica b Hefl nocne nepejiHBamia H3 npeabiaymefi 
McmypKH xhakocth cHOBa b nepByio MeH3ypxy. Ilocjie 3Toro b Kaxaofi 
MemypKe oxa3aaocb no a cm 3 xhhicocth. Ckojibko xhakocth 6hjio nepBO- 
imaabHO b saacpoH MeH3ypxe? 

3.317. Ap6y3M, npHBC3eHHbie Ha 6a3y, rrpe,aHa3HaHeHbi an* a*yx Mara3H- 
hob. ncpBtiH Mara3HH cpa3y rrpHcrynHJi k nepeB03xe ap6y30B h nepeB03Hji 
hx eareaneBHO oaHHa jcobumh no Maccc nopunsiMH. Bropofi Mara3HH npacry- 
nna k nepeB03xe ap6y30B Ha a anefi no3ace h Taxxe nepeB03HJi hx eaceaHCBHo 
OflHHaKOBbIMH no Maccc, HO HHbIMH, HCM nepBUH Mara3HH, nOpHHXMH. Mepe3 
b atieH, npomeauiHx ot Havana nepeB030HHbix onepauHH, Ha 6aae ocraaacb 
nojiOBHHa nepBOHaHajibHoro KOJiHnecTBa ap6y30B. 3a ckojibko anefi 6 ujih 
B biBC3CHbi Bee ap6y3bi c 6a3bi, ecaa nepeB03ica 3a*OHHHaacb oflHOBpeMeHHO 
h Macca ap6y30B, nojiyncHHbix nepBbiM MarasimoM, paBHa Macce ap6y30B, 
nonyHeHHbix btopum Mara3HHOM? 

3.318. B xojiGe HMecrc* pacTBop cojxh. M3 kojiSu onuiBaioT 1/n pac- 
TBopa b npoOnpicy, a pacrBop, ocTaBimiHcs b koji6c, BbmapHBaioT ao Tex 
nop, noxa npopeHTHoe coaepxaHHe coaH He noBincHTc* Baeoe. Ilocjie 3 toto 
BHHB aioT b KOJi6y pacTBop H3 npo6Hpmi. B pe3yjibTaTe coaepacaHue coaa 
b pacTBOpe noBbicnaocb na p% no cpaBHemno c nepBOHanaabHbiM. Onpeae- 
jiHTb npopeHTHoe copepacaHHe cohh b nepBOHananbHOM pacTBOpe. Kaicyio 
■jacTb nepBOHanajibHoro pacrBOpa cneaoBaao orJimb, hto6u b peayjibTaTe 
onHcaHHOH npopeaypu npopeHTHoe coaepxamie cojih yBejiMHHJiocb b 1,5 
pan a? 

3.319. M3BecTHO, hto pa3Hocrb nepeMeimux bcjihhhh y u z nponoppH- 
oHanbHa BejiHHHHe x, a pa3H0CTb bcjihhhh z hx nponopuHOHajibua bcjihhhhc 
y. Ko:x}>4>HiiHeHTij 3 thx nponopupHOHajibHOCTeH paBim cootbctctbchho 
ky h k 2 . HesoTopoe 3HaneHHe bp.hh hmhu z b 3 paaa 6ojibine pa3HOCTH 
cooTBeTCTByiomHx 3HaneHHH x h y. floxaaaTb, hto ccjih jcaacaufi m ko 34>- 
4>HimeHTOB k 2 h k 2 yBejiHHHTb Ha 3, to npoH3BeaeHHe nojiyHCUHbix HHcen 
6yaeT paBHO nncay 8 (npeanojiaraeTC*, hto bcjihhhhij x h y He npHHHMaioT 
HyaeBbix 3HaHeHH0). 

3.320. Ecjih HCKOMoe pBy3HaHHoe hhcjio yBejiHHHTb Ha 46, to nonyHHTCH 
hhcjio, npoH3BeaeHHe UH(})p xoToporo pasno 6 . HafiTH aro hhcjio npa 
ycjioBHH, hto cyMMa ero im<J)p paBHa 14. 

3.321. Ha Kaxoe ueaoe noaoxHTejibHoe hhcjio Haao pa3aejiHTb 180, 
Tro6bi ocraTos cocraBJisa 25% ot nacTHoro? 

3.322. floKa3aTb, hto xy6 HaH6ojibmero H3 Tpex nocjieaoBaTeabHux 
HaTypaabHbix hhccji He MoaceT 6brrb paBeH cyMMe xy6oB aeyx apyrnx hhccji. 

3.323. Mckomoc hhcjio 6ojibuie 400 h Menbine 500. Hafira ero, ecjiH 
cyMMa ero im<})p paBHa 9 h oho paBHO 47/36 HHcaa, H3o6paaceHHoro tcmh xe 
HH(J)paMH, ho HaiuicaHHbiMH b c>6paTHOM nopxaxe. 

3.324. Hafira Tpex3HaHHoe hhcjio, 3Has, hto hhcjio ero hcchtkob ecrb 
cpeaHee reoMerpHnecKoe HHCJia cotch h ejumHii. Ecjih b ero 3anncH noMe- 
H*Tb MCCXaMH UH<}>pbI COTeH H eaHHHJQ H BblHCCTb HOBOC HHCJIO H3 HCKOMOTO, 

to pa3HOCTb 6yaeT paBHa 297. 

3.325. HcxoMoe rpex3HaHHoe hhcjio oxaHHHBaeTC* mHjipofi 1. Ecjih ee 
crepeTb h 3aTeM ee xe npmiHcaTb b KanecTBe nepBOH nH<J>P w 'mcna, to 
nojiyncHHoe HOBoe rpex3HaHHoe hhcjio 6ypeT MeHbme hckomoto Ha 

10a' O8 V“ 3 . HafiTH 3TO HHCJIO. 

3.326. Pa3HOCTb aorapn^MOB uh4>P cotch h aec*TKOB Tpex3HaiHoro ■ 
HHcaa paBHa aorapaiJiMy pa3HOCiH tcx ace hh^P, a cyMMa aorapH$MOB ipnjip 
cotch h aecaTKOB paBHa aorapH(J)My cyMMbi Tex xe iunjip, yBCJiHHCHHOH b 4/3 
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paaa. Ecjih U3 aroro Tpex3uaiHoro iHCJia BbnecTb hhcjio, HMeiomec o6paT- 
huh nopxAox oa<i>p, to hx pa3HOCTb 6yaeT paBHa nonoaorrejibHOMy «mcjiy, 
y xoToporo na<}>pa cotcb coBnanaeT c im4>pofl aeamcoB flanuoro iHCjia. 
HafiTH 3TO BHCJIO. 

3.327. Mciomoc rpexaHaasoe bicjio uavuiacTca c ua<j>pbi 1. Ecjih ec 

CTCpCTb H 3BTCM CC *C IipHUHCaTb B KBHCCTBC nOCJieflHeH QH^pU HHCJia, TO 

nojiyBCHHOC hoboc Tpex3HaaHoe hhcjio 6yflCT 6ojn>mc hckomoto aa 9 a**". 
HafiTH HHCJIO. 

3.328. B 6buioe BpeMs komhcchohhuh Mara3HH xax-To npHHJUi jtpia 
npoaaxH AoToannapaTU, aacbi, aBTopyaxa h paAHonpaeMHHXH aa cyMMy 
240 py6. CyMMa qcH npaeMHHxa a o /thhh qacoB Ha 4 py6. 6ojibine cyMMbi 
qeH <f>oroannapara a aBTopyaxa, a cyMMa uch oahhx aacoB a aBTopyaxa 
Ha 24 py6. MCHbine cyMMbi uch <|>OToannapaTa a npaeMaaxa. IJeaa aB- 
TopyaxH paBHa qejioMy HHCjiy py6jiea, He npeBoexoAxmeMy 6. KojiHaecrBO 
npHHxrbix 4>OToannaparoB paBHO uchc OAHoro (jjOToannapara b py6jux, 
aeacHHofi Ha 10; xojihhcctbo npHHjrrbix aacoB paBHO aacjiy npacMuaxoB, 
a Taxxe aacjiy (jxjToannapaTOB. KonaaecrBO aBTopyaex b 3 paaa 6ojibme 
aacjia (jxJToaimapaTOB. Ckojilko Bcero npeflMeTOB yxa3aHHbix uaHMCHo- 
BaaHH 6 uao npaHXTO Mara3HH0M? 

3.329. B MaraaHH nocrymui TOBap 1-ro a 2-ro coptob Ha o6wyto CyMMy 
B 450 mjih. py6. flononiurrcJibHaa axcnepraaa ycraHOBana, hto Becb nocry- 
nHBnmfi TOBap moxho npoAaaaTb Tojibxo no ueae 2-ro copra, b pe3yjibTaTe 
aero <f>upMa norepnena 6bi y6brrox b cyMMe 50 mjih. py6. IlpoAaBubi 
MaiasHHa 6 c3bo3mc34ho hc tojibko ycrpaHHJia hc^cktu b TOBape 1-ro 
copra, ho h Tosap 2-ro copra jjobcjih no xohahahh 1-ro copTa. IlojiyaHB 
nocjie 3Toro pa3peineHHe nponasaTb Becb TOBap no hchc 1-ro copra, Mara¬ 
aHH nan 4>apMe npa6buib b cyMMC 30 mjih. py6. B xaxyio cyMMy ouemmajica 
nepBOHaaajibHO Becb Tosap 1-ro copra a Becb TOBap 2-ro copra oTACJibao? 

3.330. KyiuiCHO Hecxojibxo xanorpaMMOB TOBapa flByx coproB: 1-ro 
copra Ha 4500 py6. a 2-ro Ha 2000 py6., npHHCM 1-ro copra xyiuicao Ha 
1 xr 6ojibine. CroHMOCTb 1 xr TOBapa 1-ro copra Ha 100a py6. Bboue 
ctohmocth 1 xr TOBapa 2-ro copra. Cxojibxo nuiorpaMMOB TOBapa xax- 
Aoro copra rynneHo? OnpcAeJurrb hhcjio pemeHufi b aaBHCHMOcra ot bo3- 

MOXHblX SHaHCHHa a. 

3.331. Yrojib, Ao6biBaeMbifi b nyHXTe A, nponaerca no q py6. 3a TOHHy, 
a AoSuBacMbifi b nyarre B — Ha p% Aopoxe. IlyHKTU A a B cocahhxct 
Aopora ajihhoh s km. B xaxofi 30hc arofi Aopora AB pacnojioxemj noipe- 
6htcjih yrjix, ahx xoropux 3axynxa a AocraBxa yrjix H3 B o6xoahtcx 
AemeBJK, hcm H3 A, earn nepcBoaxa 1 t ynu Ha paccroxHae 1 km o6xoahtcx 
b r py6.7 B xaxoM mcctc Aopora AB pacnoAoxeHO npcAnpaanie, pacxoAU 
xoToporo aa norpefijiCHHC ynu He 3aBHCrr ot BbiSopa nyarra A hjih ffl 
HcCACAOBaTb B03MOXHbIC cjiyaaH. 

3.332. ripeAnpaxTHe A, norpeOjunomee-jKA, 3axynaer ero b nyarre B no 
hchc a py6. 3a TOHHy. HHoma aroMy npeAnpHXTHJO npaxoAHrcx 3axynaTb 
jka b ApyroM nyHXTe C no hchc 1,5a py6. 3a TOHHy. 06a H3roTOBHTeju camh 
AOCTaBJinoT norpeSHTCJiio A 3axyiuieHHbifi hm jica, Haracjux 3a nepeso3xy 
no p py6. 3a tohho-xhjiomctp. rioTepx b Macce, npoHCxoA*niax npa Tpauc- 
noprapoBxe or TaxHax jn>Aa, cocraBjueT m/1000 ero HanaJibHoa Maccu Ha 
nuioMcrp nyra. ITpeAnpHXTHe A pacnoAoxeao MexAy B a C, h xaamax 
TOHHa (jjarranecxH nojiyacHHoro jibAa o6xoahtc» npeAnpHjrrHK) A oah- 
HaxoBO (b py6jux) npa AocraBxe xax H3 nyarra B, Tax h H3 nyarra C. Bo 
CKOAbxo pyojiefi o6xoahtcx npcAnpamno A tohhb nonyaaeMoro JibAa, ecjia 
H3BCCTHO, <rro paccroxHHc or B ao C aepe3 A paBHO s km? 

3.333. H3 A»yx nyaxTOB A a B oahobpcmchho BbiexaJia A»a HHcnerropa 
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k Mccry rrpoHCujecTBHX, b nymcr C. IlepBbiH HHcnerrop npHMHajics b C nepc3 
a MHH. EcjIH BTOpOH HHCIICETOp 6yflCT CTpCMHTbCH nonacrb H3 B B C OflHO- 
BpeMCHHo c nepBWM, to eMy npHflCTcs Ha rrpoeaji saxnoro ranoMerpa 
3aTpaiHBaTb Ha c mhh Memme, hcm nepBOMy, Tar rax paceroaHHe or 3 ao 
C Ha b km 6oju>me paccrosHHS ot A n,o C. Ha xaxoM paccrosHHH ot nyarra 
A cnyHHJiocb npoHcraecrBHC? 

3.334. H3 oflHoro h toto xe nyHrra oaHOBpeMCHHO b oahom HanpaBJie- 
hhh no npaMOJiHHCHHOMy yHacncy mocce c nocToxHHUMH, ho paaiiHHHLiMH 
cxopocTHMH BbniuiH A»a neinexoAa. Hepe3 2 h paccroxHHC MexAy hhmh 
6wjio s km. Ilocjie 3toto nemexoAN craJiH hath 6bicTpcc h 3arpa<niBaTb Ha 
caxAbiH KHJiOMCTp nyTH Ha 10 mhh MeHbme. Emc nepc3 2 i paccrosniue 
Me*ny hhmh crano paBHUM 3 j km. HaitTH paccTOXHHS, npoH/jeHHue nemc- 
xonaMH 3a nepBbie a sa naca abhxchhs. 

3.335. Tpa MOTOHHKJiHcra npoe3xaioT c iioctoxhhwmh, ho pa3JiHHHMMH 
CKopocrgMH oflHH h tot xe yHacrox AB floporH. CHanana nyHKT A npocxan 
nepBbifi motoahkjihct, a 5 c cnycTK b tom ace HaripaajieKHH — BTopofi 
h TpeTHH. Hepe3 HCKOTOpoe BpeMS nepBoro MOTOHHKJiHcra oSoraaji TpeTHH, 
a eme nepc3 10 c ero o6oniaji h BTopofl. 3a xaxoe BpeMM nepBhiH motouhk- 
jihct npocneT paccrosHHe AB, ccjih BTopofi npoexan 3to paceroaHHe 3a 
1 mhh, a TpeTHH — 3a 40 c? 

3.336. K 6epery BonoxpaHHJinma noflonniH Tpoe: A, 3 hC; A ornpaBHJi- 
cs Ha npoTHBonojioxHbiH 6eper BimaBb co cropocTbio v km/h; oahobpcmch- 
ho B h C OTnpaBHJiHCb Ha motophoh notice co cxopocrbio lOv km/h. Mepe3 
HCKOTOpoe BpcM» C peniHJi ocraTOK nyTH npeofloneTb BiniaBb h noiwun 
c toh xe cropocTbio, hto h A. B tot ace MOMeHT B noBepHyn Ha3an, Hro6bi 
B3flTb b noflxy A, KOTopbifi 6bicrpo cajjHTca b ace h npoAOJixaer nyrb BMecre 
c B. Ha npoTHBononoacHOM 6epery bcc Tpoe OKaauBaioTca oahobpcmchho. 
OnpenejiHTb BpeM« nepenpaBw, ccjih H3BeCTHO, hto niHpima BonoxpaHHJiH- 
ma paBua b km (cKopocrb tchchhs npCAnojiaraeTCs pasHOH Hyjno). 

3.337. Mcacny nymnaMH A h B, yflajieHHMMH npyr ot npyra Ha 3,01 m, 
coBepuiaeT KOJie6aTejibnoe uBiiaceHue MaTepHaJibHas Hacrima m\. Cxopocrb 

ee nocTOjuiHa no bcjihhhhc, h Ha kohchhux nyHrrax OHa He 3anepacHBaercH. 
Hepe3 11 c nocjie Buxona nacTHiUJ ni\ H3 nyHirra A npyraa lacTHna 

m 2 HanHHaeT flBHraTbca H3 nyHKTa B Taxxe c hoctoshhoh, ho MCHbuiCH 

CKopocTbK). 3ra nacnma, HBHxascb b HanpaBJieHHH nyHKTa A, ABaxAbi 
BcrpcHaeTCs c aacTHncH m j, a hmchho nepe3 10 h 45 c nocne Buxona BTopofi 

HacTHUbi. OnpeaejiHTb ckopocth nacmm. 

3.338. H3 Mockbm b ropoa N naccaxap moxct crrnpaBHTbcs iioc3aom. 
B 3tom cjiyaae oh npo6yaeT b nyTH 20 h. Ecjih xe oh aoxaercs ornpaBJie- 
hhs caMOJieTa (a xaaTb ripnacTcs 6ojiee 5 h nocne ornpaBJieHHS noc3jja), to 
naccaxnp flo6epeTca no ropoaa N nepc3 10 h, BKJnonas h speMs oxanaHH*. 
IIpOTKXeHHOCTH TpaCCbl CaMOJICTa H XCJie3HOAOpOXHOrO n>TH OflHHaKOBH. 
Bo CKOjibKO pa3 cKopocTb caMOJieTa irpeBbimaeT CKopocrb noc3Aa, ccjih 
H3BCCTHO, hto caMOJieT OKaxeTCs Han 3THM noe.iflOM nqjes 8/9 h nocjie 
OTnpaBJICHHH H3 aapOHOpTa H npOJieTHT K 3TOMy MOMCHTy CTOJIbKO xe 
KHJIOMCTpOB, CKOJIbKO npOHfleT HOC3A? 

3.339. Aaa cnoprcMeHa 6eraK»T no oahoh 3aMKH}TOH flopoxxe cr a ah- 
OHa. CropocTb xaxnoro nocrojnma, ho Ha npo6er seen AOpoxjtH nepBHH 
TpaTHT Ha a c MeHbme, neM BTopofi. Ecjih ohh HaHHHaioT npoGci c oCuuero 
crapTa h b oahom HanpaBJieHHH, to gxoaxtcx nepea KaxAwe b c. 
xaxoc BpeMS ohh BcrperxTca, eerm noSeryr b npoTHBonomxubix nanpasjie- 
hhsx no toh xe nopoxxe c npexHHMH cxopocrxMH? 
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3.340. Tpn ruioBqa aojdkhu npoiuiMTb b SacccfiHC qopoaacy o/uihoB 
50 m, HCMcaiieHHO noBepHyrb oSparao h BepHyTbca k Mccry crapra. CHana- 
:ia CTapryer nepBU&, iepe3 a c — BTopoa, ciqe nepea a c — TperaH. B hcko- 

TOpMH MOMCHT BpCMCHH, CIUC HC flOCTHTHyB KOHQa AOpOJKKH, lUIOBAH OKa3a- 

nacb Ha oahom paccroxHHH or crapra. Tperufi hjiobcu, aohjimb no xom& 
AopoxKH h noBepHyB Ha3aq, Bcrpenui BToporo b j m or KOHqa qopo*KH, 
a ncpBoro — sr mot xoana nopomxn. Hafira cxopocra nepBoro h rpcrbc- 
ro nqosqOB h ycraHOBHTb CB*3b b bhac HcpascHCTB MC*qy napaMerpaMH 
r h j Tax, hto6m 3aqana hmcjm pememe. 

3.341. H3 a3ponopra k qeHTpy ropoqa bmhica aBTOMo 6 iuib, oqHOBpe- 
mchho H3 qcHTpa ropoqa b aaponopr Biimcji aBTo6yc-3xcnpecc. Korqa 
nepBufi nporneq nojioBHHy nyra, BTopoMy ocranocb qo KOHqa Mapmpyra 
19,2 km, a xorqa BTopofi npomen nojioBHHy nyra, nepBOMy ocTanocb qo 
KOHqa Mapmpyra 12 km. Ckoabko khaomctpob ocraercx rrpofira asTo 6 ycy 
nocnc Toro, xax aBTOMoSmib 3axoHHHT cboS MapmpyT? IlpeqnoqaracTca, 
hto cxopocra aBTOMoOmu H aBToOyca nocToaHHhi Ha bccm nyra. 

3.342. PaccroxHHC Mexqy abvms tohjcemh pebho d. rioq achctbhcm 
HCKOTOpMX CHJI o6c TOHXH HaHHHaiOT paBHOMepHOC ABHJKCHHC HEBCTpCHy 
qpyr qpyry. Hto 6 h ohh BCTpcrarmcb Ha cepeqHHC nyra, nepBofi tohxc 
HyatHO Haqarb abhhchhc Ha t cahhhq bpcmchh paubinc BTopoa. Ecjih *c 
tohkh Harayr c6mxeme oqHOBpcMCHHO, to nepc3 T equHHq bpcmchh 
paccroxHHC Mcacqy hhmh cocraBHT k-K> qacTb (k> 1) ncpBOHananbHoro 
paccToaHHa. Haflra cxopocra abhjkchhx tohck. 

3.343. A»a Spara hmcjih Ohjictm Ha craqnoH, pacnonoxcHHUH b 10 km 
or hx qoMa. Cnanajia ohh co6HpajiHCb hath Ha craqnoH neuixoM, ho 

H3MCHHHH HEMCpCHHC H pCIHHJIH B0Cn0JIb30BaTbCH CBOHM BCJIOCHUCqOM, 
qoroBopHBuiHCb, hto oahh OTnpaBHTCs na BCJiocanene, a qpyrofi oqHOBpe- 
mchho c hhm — neuixoM. ripocxaB qacTb nyra, racpBufi ocraBHT Benocaancq, 
a BTopofi, qofiqjj no ocraajicHHoro scnocHneqa, nocqrr na hcm qajibiue 
h qorOHHT nepBoro y Bxoqa Ha cthahoh. Ckojibko bpcmchh BbrarpuBaior 
6 paTba npH 3 tom no cpasHCHino c nepBOHaqaqbHbiM HaMepcHHCM hath BCCb 
nyra hcuikom, ccjxh xazquu H3 hhx Ha Bcnocancqc npeoqoiieBaer xaxqbiH 
KHJioMcrp Ha 12 mhh Bucrpee, hcm uciiixom? 

3.344. CnopTCMCH, TpCHHpyxcb 
b SucrpoH xoqb 6 e Bqojib mocce, 3a- 
MCTHA, HTO Xa*AhIC 6 MHH CTO AO- 

roHacT Tpoqqcfi6yc, h xaacqwe 
3 MHH npOXOAHT BCTpCHHHH TpOA- 
ncfi6yc. TpeOyerca Hafira, nepc3 xa- 
khc npoMcmynm bpcmchh ornpaB- 
jvdotch rpoqjicfi6ycbi c kohchbux 
nyHKTOB H BO CKO Jib ICO pa3 MCqjICH- 
hcc Tpojiqc36yca men cnop touch, 
earn Aonycnm., hto b 06 c cropoHu 
rpojmefiSyCM OTnpaBJUDOTCH nepc3 
OAHHaxoBbie npoMdcyrKH bpcmchh, Hqyr 6c3 octhhobok c nocrojumoH 
H OAHHaKOBOH CKOpoCTbW. CnopTCMCH TOXme HACT 6e3 OCTEHOBOK C HOCTO- 
JUIHOfi CKOpOCTbK) (pHC. 3.10, TAC AO — Ipa^HK qBHJKCHH* CnopTCMCHa, 
npaMbie 3/,iV| || 3/ 2 ^2 h || P 2 Q 2 — rpa4>HKH abhjkchhx xaxux-nu6o no- 
cneAOBaTCJibHO Hqymnx oahh 3a qpyrHM TpojuieaOycoB nonyrao enopre- 
MCHy H HEBCTpCHy CMy). 

3.345. no pacnHcaHHio yHs6HO-TpeHHpoBOHBMX 3aHXTHH CHanajia H3 
nyHrra A aojekch Bbtcxan, oahh cb*3hct, a ncpc3 6 h — BTOpofi cbjdhct 
c Taxofi CKopocTbio, hto6h Haraara nepBoro b 180 km ot nyarra A . OqHaKO 
B MOMCHT OTnpaBACHHK IKpBblft CB5DHCT nOJiyHHJI paCnOp*KCHHC exaTb CO 
96 



Phc. 3.10 


CKopocTbio, Ha (2 km/h Oojibinefi, hcm HaMenanocb nepBOHanajibHo. BTopoMy 
xe CB»3HCTy hc pa3pemajiocb yBejiHHHBarb cxopocn., HaMeneHHyro pacimca- 
hhcm, no3TOMy, hto6h tohho BbinojTHHTh 3aflaHHe, eMy npmnjiocb utiexaTb 
H3 nyHirra A Ha 3 h paHbme, neM HaMenajiocb. Ckojibko bpcmchh 6yfler 
b nyTH KaaypjH cbsohct? floKa3an., mto 3anana hmcct cmucji tojibko npH 
<j<30. 

3.346. /(aa npnsTejis co6pajincb Ha oxory. Oahh h3 hhx xhbct b 46 km 
OT OXOTHHHbCH 6a3bl, flpyTOH, HMdOHIHH «MoCKBHH», B 30 KM OT 6a3bl — 
Meatfly 3 toh 6a3o2 h aomom CBoero npaxTCJia. Ohh TpoHyjiacb b nyrb 
oflHOBpeMCHHO, npHHCM Bnaflenefl «MocKBHHa» noexan HaBCTpeiy CBoeMy 
npmrrejno, HflymeMy nemxoM. BcrpeTHBLUHCb, ohh BMecre noexajiH na 6aay 
h npH6buiH Tyfla nepe3 nac nocjie Bhaofla H3 flOMa. Ecjih 6u nemexofl BHruen 
H3 flOMa Ha 2 h 40 mhh paHbme BJiaflCJibfla «MocKBHHa», to npHjrrejiH 
BcrperHJiMCb 6hi b 11 km or flOMa nemexofla. KaKOBa CKopocrb aBTOMoOH- 
JM? CKOpOCTH flBHBCeHHH nemexofla H aBTOMaiHHHbl CHHTaTb nOCTOHHHUMH. 

3.347. Ha uiocce nocjieflOBaTenbHO pacnonoxeHbi nyHKTbi D, A, C h B. 
H3 A h B OflHOBpeMeHHO BbiexajiH motoahkahct h BejiocaneflHCT b nytumj 
C H D COOTBCTCTBeHHO. BcrpeTHBIHHCb B E, OHH oOMCHIUlHCb MaiHHHaMH 
h Kaacflbifi npoflojixaji cboh nyTb. B pe3yju>TaTe nepBhifi 3arpaTHJi Ha 
noe3flKy or A ro C 6 h, a BTopofi 3arpaTHJi Ha noe3flKy or B no D 12 h. 
OnpeflejiHTb flimny nyTH AB, ecm h3bcctho, hto Kaatflbifi enyiflHH Ha 
MOTOflHKJie pa3BHBaeT cxopocrb 60 km/h, a Ha BejiocHnefle — 25 km/h, h, 
KpoMe Toro, cpeAHxs cxopocrb flBHSKeHHH nepBoro na nyra AC paBHa 
cpefluefl CKopocTH ABHatcemiji BToporo Ha nyTH BD. 

3.348. K UBeTymefi aGnone noneTen uiMenb co cKopocrbio v, m/mhh. 
O/moBpeMeHH0 k flpyrofi «6jioHe nojiCTena nnena co cxopocTbio v 2 m/mhh. 
ripu 3tom uiMemo HyacHO GbiJio npeoflonerb paccToxHHe b 2a m, a nnene — 
paccrOHHHe b 2b m. ripeAnonoxHM, hto rpaeKTopna hx nojiera — b3Bhmho 
nepneHAHKyjwpHbie npxMbie, nepecexaiomHecii b tohkc, ACJiaifleH nononaM 
h nyrb ihmcjlh, h nyrb nnejuj. HafiTH <|)OpMyjiy, Bbipaxaiomyio 3aBHCHMOCTb 
paccTOSLHHB y Meatfly uiMeneM h nnenoH ot opeMCHH x hx nojiera. YcTaHO- 
BHTb MOMeHT, Korfla b nojierc niMejiH h nnejuj paccrosHHe Meacny hhmh 
flOCTHraer HaHMeHbmero 3HaHeuMK. HccJieflOBaTb, npojierHT iui nnena hjih 
OiMCJib TOHKy nepeceHeHH* hx TpaerropHH k MOMeHTy, xorna 6yaer aoctht- 
Hyro iiaHMeubmee paccrojume Meatny lumcjicm h nnenoH. 

3.349. ^Ba BCJiocHneflHCra Bbie3acaioT OflHOBpeMCHHO H3 nyHKTa A c pa3- 
JIHHHblMH (ho OJIS Ka*flOTO nOCTOXHHHMH) CKOpOCTHMH H eflyT K nyHKTy B. 
flocTHTHyB ero, ohh TOTnac ace cnyr oSpaTHO. ITepBUH BenocHneaHCT, 
cxaBuiHH GbicTpee BToporo, Ha o6paTHOM nyTH BcrpeTHn BToporo na pac- 
CTOBHHH a KM OT B\ 33TCM, flOCTHTHyB A, CflCT CHOBa HO HanpaBJieHHK) K B, 
a, npoHflx k-io nacrb nyTH AB, BCTpenaeT BToporo BenocHncAHcra, B03- 
Bpaxyaiomeroca m B. HanTH pacer oshhc on -A flo B. 

3.350. Co eraHflHH A otouhih flBa 3rfeKTponoe3fla c hhtcpb3jiom 
B 12 MHH H npaKTHHeCKH Cpa3y pa3BHJ!H OflHHaKOByiO CKOpOCTb 50 km/h. 
Ohh eayr b oahom HanpaBJieHHH 6e3 octbhobok, coxpaHxs yKa3aHHyio 

CKOpOCTb HCH3MeHHOfi. C KaKOfi nOCTOXHHOH CKOpOCTbK) U1CJI BCTpeHHbtH 

noc3fl, ccjm oh noBCTpenaji sth 3JieKTponoe3fla nepc3 5 mhh oahh nocne 
Apyroro? 

3.351. J \Ba noesfla ajihhoh b 490 h 210 m paBHOMepHo flBHxyrc* Ha- 
BCTpeny flpyr flpyry no napanjiejibHbiM nyrsM. MainHHHCT oflHoro H3 hhx 
3aMCTHJi BcrpcHHbifi cocraB Ha paccTOXHHH 700 m; nocne yroro nepe3 28 c 
noe3fla BCTpemnHCb. OnpcflenHTb cxopocrb Kaamoro noeafla, ecjiH h3bcct- 
ho, hto oahh H3 hhx npoe3a:aeT mhmo CBCTCxJjopa na 35 c nojiboie Apyroro. 

3.352. KopTex aBTOMo6ujiefi c KOCMOHaBTHMH paBHOMepHo abaxctck 
no npocnerry co CKopocrbio v km/h. nporaxeHHoerb xoprexa nocroaHHo 
coxpaHHCTca paBHofi m m. Eyxer abctob, OpomeHHufi H3 0KHa flOMa, nonan 
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b xoAtcxy motoqhkjihctb, exaBinero caaAH xopTexa. Motoiuikjihct npocxan 
Bnepcfl, nepeaaji 6yxeT xocMOHaBTy, HaxoflHBiueMyca b nepBOM aBTOMo6mie, 
h TOTHac orapaBHJiCH o6paTHO. Ha npoe3A ry«a h o6paxHo baoju. ABHxyme- 
rocs xopxexa MOTOiuuuiHCTy norpcSoBajiocb / mhh. Bbjhhcjihti> cxopocrb 
MOTOQBXJiHcra, cam ohr bsl bccm nyra 6una OAHHaxoBa. 

3353. Ha copCBHOBaHHSX aBHaMOflcjiefl c MOTopimcaMH jiyqmHMH oxa- 
3ajiHCb abc moacjih. npH BcrpeHHOM Bcxpc nepBax Moflejib npoAepxanacb 
b B03flyxe aa m mhh MCHbme BTopofi, ho nponerena Ha h m Aanbme. 
Cxopocrb BCTpa paBHa c m/mhh, ho Ha rrpoflOJixHTejibHOCTb noaera MOflejm 
Berep He bahhct, ot aexpa 3Hbhcht tojibho AanhHOCTb nojieTa. npeanojiara- 
CTCH, TTO COSCTBCHHriK CXOpOCTb KaXAOH MOfleJIH Bee BpeMX nOCTOSHHa. 
Kaxax H3 3thx moacach nponcTar Soimmcc paecxosHHe npH SesBcrpcHHoa 
noiofle? 

3.354. Ha nyHirra A oxnpaBHAacb MOTopnas noAxa BBepx no Boiire, a H3 
nyaxTa B oahobpcmchho Bbraieji hjiot no tchchhio. Mepes a x ohh BcrperrH- 
jmcb h flajiec jxBurajiHCb 6e3 ocraHOBOK. /Johas ao nyHKTa B, noAxa, He 
aaaepxHBaacb, noBepHyna o6paTHO h AorHana iuiot b nyHXTe A. IIpeA- 
□ojiaraeTca, xxo co6cTBCHHax cxopocrb aoaxh 6buia ace epeMS Heii3MCHHOH. 
CxOAblO BpCMCHH HaXOAHAHCb B lUiaBAHliH OJ1CT H JIOffXR? 

3.355. flBa HCJiOBexa oahobpcmchho Hanajm cnycxaTbca no ABHBtymeMy- 
cx bhh 3 3cxanaTopy MCTpo, npHHCM oahh hica BABoe Bucrpee Apyroro. Oahh 
H3 hhx Hacurraji 60 crynenex, a BTopoS — 40. Ckojibko cryneHex npamnocb 
6m hm oniiaraTb no senoABHXHOMy scxajiaropy? 

3.356. CHaxajia xaTcp men a km no oaepy, a 3axeM nojiOBHHy axoro 
paccroxHHX no pexe, Bnanaromefi b oaepo. Becb peflc npoAOJiacaJica 1 h. 
Hafixa coScxBCHHyio cxopocrb xaxepa, cam cxopocrb tchchhx pexn paBHa 
c xm/x. 

3.357. Ha yxacrxe pexa or A ao B tcxchhc rax hcbcahxo, no hm moxho 
npeHe6peqb; Ha yxacrxe oxifloC tcxchhc oxa3MBaex 3aMeruoc bahxhhc m 
Abhxchhc aoaxh. JloAxa noxpbtjsaex pacer oxhhc bhhs ox A ao C 3a 6 h, 
a saepx ox C ao A 3a 7 x. Ecah 6bi aa yqacrxe ox A ao B tcxchhc 6mao 6h 
xaxHM xe, xax Ha yxacrxe ox B ao C, xo BCCb nyrb ox A ao C aanan 6u 
5,5 x. CxoAbxo BpCMCHH b 3xom CAyxae noHaAo6nAocb 6u row ace aoakc he 
ABuxceHHc BBepx ox C ao 4? Co6cTBCHHax cxopocrb aoakh npHHHMacxca 
HCH3MCHH0H BO BCCX CAVXaXX. 

3.358. Ha paccroxHHH / m ot Mocra A bhh3 no xexcHHio pexn pacnoAO- 
xch moct B. Korna cnopxcMCH nponAMBan mhmo Mocra A, HanpaBnxxcb 
x Mocry B, eMy GpocHJiH abs Mxxa. nepBbta mxx oh nooxBUTun, a Bxopofi 
ocraBHA nnuTb no tchchhio. IlponAbiB c mxxom HCxoTopufl yxacrox pexa, 
cnopxcMCH ocraBHA axox mxx h noiuiHA BBepx no pexe 3a BTopbiM mxxom. 
IlOAXBaTHB BTOpofi MXH, CHOBa DOBCpHyX no HanpaBACHMK' X MOCTy B H AO- 
CTHT ero OAHOBpeMCHHO CO CB 060 AH 0 nAWBIHHM KCpBIXM MXHOM. KaxOC 
paccxoxKHC npamnocb npomibiTb cnopTCMCHy, ecAH ero coScrBCHuax cxo¬ 
pocrb Bee BpeMX 6biJia b k pas 6oAbme cxopocxH tchchhx? 

3359. HecxoAbxo paSorax BhmoAHXWT 3aAaHHC 3a 24 Anei. Ecah 6m hx 
6mao Ha 4 HCAOBCxa 6oxbrae h xaawbtft paGoxaA 6m b achb Ha 1 h AOAbnie, 
3X0 xe 3aAaHHC 6 mao 6m BbmoAHCHO 3a 10 ahch. Ecah 6m hx 6hao eme Ha 
6 hcaobck 6oAbme h xaxAMfi pa6oxaA 6 m eme aa 1 i i achb AOAbme, 
aaAaHHe 6 mao 6m BMnoAHCHO 3a 7 ahcS. Ckoabko 6mao paSonax a cxoAbxo 
xacoB b ACHb ohh pa6oTanH? 

3.360. B 6pHraAc 3eMAexonoB kaxamh pa6oxaeT exeAHesHO no oah- 
HaxoBOMy HHCJiy nacoB. H3bcctho, hto npOH3BOAHTCAbHO;nb rpya& orb- 
aaxoBa y Bcex paSoHHx SparaAM h npa 3tom 6paraAa Moxer oupbrn. xaHasy 
Ahx y xaajXH xa6enx 3a 6 ahcS. OAHaxo enxe ao Haxana paSoTW bmechhaoc!> v 
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t ro paGoaafi acH b corpamacTca Ha 1 a, a cocraB Gparaobi yMCHbiiiaeTcx Ha 
5 hcjiobck. B TajcoM cnyaae xaHana moxct Gbrrb BupuTa 3a 9 nHefi. 
B flpHCTBHTejibHocTH 3Ty KaHaBy pujiH 12 ahch. Tax sax paGoaufi aem> Gbin 
coxpanjeH hc m 1 i, a na 2 i e noa aenoBexa He buhijih Ha pa6oTy no 
6ojic3hh. Cxojibxo paGoara Ghino b Gpiirane nepBOHaaajibHO h ckojibko 
aacoB b neHb ohh paGoTajiH? 

3.361. TpH ManmHbi npoH3BOflXT HexoTopyio paGoTy. Ecjih ary pa6ory 
6yneT BunojiHHTb onHa nepBaa, to OHa xohhht paGoTy Ha a ahch noaxe, hcm 
npH paGoTe bccx m eitihh BMecre. Ecjih ace 3Ty paGoTy GyneT BbinojiHHTb 
BTOpaa, to OHa xohhht ee Ha b OHefi no3xe, aeM Bee BMecre, a ecjm TpcTba, 
to efi norpeGycTca b c pa3 Gojibme BpeMeim, aeM bccm MammiaM BMecre. 3a 
cxojibxo nHefi BbinojiHaeT paGoTy xaxnax H3 hhx b OTnejibHOCTH? 

3.362. IlapTHH OAHHaxoBbix neTanefi oGpaGaTbraanacb Ha Tpex cramcax 
pa3Hbix xoHCTpyxiiHH b Taxofi nocjieaoBaTejibHOCTH: CHaaana neficrBOBan 
TOJibKo I craHOK crojibxo aacos, cxojibxo norpeGoBaiiocb Gbi ana cobmcct- 
Horo BunojiHCHna Been paGoTbi Ha II h III CTaHxax; 3areM neficrBOBan 
TOJibxo II craHOK CTonbxo aacoB, ckojibko noTpeGoBaaocb 6bi ona cobmcct- 
hoto BbmojmeHHa Been paGoTbi Ha I h III CTaaxax. OcrajibHaa aacrb napnm 
neTanefi Gbuia oGpaGoraHa Ha III CTaHxe b Teaeime crojcbXHX aacoB, ckojibko 
norpeGoBajiocb 6bi OJia cobmccthoto BbinojraeHHH bcch paGoTbi Ha I H II 
craHxax. Bo ckoju>ko pa3 Gbicrpee Gbuia Gbi BbmojiHeHa 3Ta paGoTa, ecjm Gbi 

aCHCTBOBajIH COBMeCTHO BCC TpH CTaHKB? 

3.363. J\nsi HanojiHCHHa Bonofi Gaccefina Gmjih nocraBJiemj ob a Hacoca. 
Oohh nepBUH Hacoc MoaceT HanojiHHTb GacccHH Ha 8 a exopee, aeM oohh 
BT opoH. Cnaaajia Guji onepbrr TOJibKO oohh BTopofi Hacoc Ha BpeMs, paBHoe 
yABOCHHOMy KOjmaecTBy BpeMCHH, KOTopoe norpeGoBajiocb Gbi ana Hanon- 
HCHHB GaCCCHHa npH OOHOBpeMeHHOM aCHCTBHH oGOHX HaCOCOB. laiCM 

OTKpbuiH Taxxe nepBhifi Hacoc h aepC3 1,5 a nocne toto, kbk Gun oncpuT 
nepBUH Hacoc, 6acccitH Hanojumnca Boqofi. 3a cxojibKO aacoB xaxnbifi H3 
HacocOB, paGoTaa nopo3Hb, moxct HanojiHHTb GaccefiH? 

3.364. IIpoHoa aepc3 nopncTbifi cjrajibTpyiomHfi MaTepnan, xHOKoerb 
paBHOMcpHOH erpyefi BJiHsaeTca b 40-BcaepHyio 6oaxy h moxct BbuiHBaTbca 
aepc3 xpaH, HMeiomHHca b ohc Gohxh. Ecjih 3tot xpaH oncpuT, to npHTOK 
h ottok xhoxocth TaxoBbi, hto 3a xaxjibic 4 mhh b 6obkc yGaBJISCTCH OOHO 
Bcapo. 3a xaKoe speMa onJnuibipoBaHHaa XHnxocTb Hanojnurr nycryio 
6oaxy npn 3axpbiTOM hhjkhcm xpane, ecjm h3Bcctho, aro ana stoto noipe- 
GyeTca Ha 3 mhh MCHbiiie toto bpcmchh, 3a KOTopoe anephnufi hhxhhh 
K paH cnoco6cH nponycnrrb 66 Beaep? 

3.365. B Kycxe ciuiaBa Maccofi 6 kt conepxHTca MCOb. B xyexe apyroro 
cnnaBa Maccofi 8 kt coacpacHTca MCOb b hhom hjjoiichthom othouichhh, hcm 
b Kycxe nepBoro cnnaBa. Ot nepBoro xyexa oTaejnuiH HCKOTopyio aacrb, a ot 
BTOporo — aacrb, boboc 6ojn>myio no Macce, aeM ot nepBoro. Kaxnyio H3 
oraejicHHbix aacrefi ciuiaBHjm c ocTarxoM apyroro xyexa, hocjic aero nojiy- 
aHjm ana hobux cnnaBa c ooHHaxoBbiM nponeHTHbiM conepxaHHCM mcoh. 
KaxoBa Macca xaxnofi H3 aacrefi, oraeJKHHbix or xycxoB nepBOHaaanbHhix 
cnnaBOB? 

3.366. Or onyx xycxoB cnnaBa ooHHaxoBofi Maccbi, ho c pannHHHbiM 
nponeHTHbiM cooepxaHHCM Mean OTpc3ann no xyexy paBHOfi Maccbi. Kax- 
Obifi H3 oTpc3aHHbix xycxoB cimaBHJiH c ocrarxoM apyroro xyexa, nocne aero 
npoiiCHTHOC coaepxaHHe mcoh b oGohx xycxax crano ooHHaxoBUM. Bo 
cxonbxo pa3 OTpe3aHHbifi xycox MCHbnic qenoro? 

3.367. CnnaB coctoht h3 onoBa, mcoh h iiHHxa. Ecjih ot aroro cnnaBa 
oroenHTb 20 r h duiaBHTb hx c 2 r onoBa, to bo BHOBb nonyaHBineMca 
cnnaBC Macca mcoh GyaeT pasHa Macce onoBa. Ecjih xe oracjiHTb ot 
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nepBOHaqajibHoro ciuiaBa 30 r h npnOaBHTb 9 r qhhxb, to b 3tom hobom 
cruiasc Macca ojiOBa 6yaer paBHa Macce mama. Onpeaejurrb b npoaeirrax 
cocraB nepBOHa^ajibHoro ciuiaBa. 

3.368. CMemaB no 2 cm 3 rpex BemecTB, nojiymna 16 r cmcch. Hsbcct- 
ho, mo 4 r BToporo BcmccTBa aaHHMaioT o6beM, Ha 0,5 cm 3 Sonbnmfi, hcm 
4 r TpCTbero BemecrBa. Haora miOTHOCTb rpcn>cro BemecTBa, earn h3boct- 
ho, tto Macca BToporo BcmccTBa b cmcch BflBoe 6ojibuic Maccbi ncpBoro. 

3.369. ^aHbi flBC b3Bhmho nepneimHKyjiapHbie och Ox h Oy, a Taxxe 
To<nca A ( a; a), rae a>0. TpeSyeTca Haora xoopaimaT u thkoh tohkh M aa 
och Ox h TaxoH totch P Ha och Oy, <rro6bi TpeyronbHHi AMP 6bui 

paBHOCTOpOHHHM. 

3.370. CpaBHHBaa naa 6pycxa, hmcioiuhx <J>opMy npaMoyroJibHoro na- 
paiuieneiuiiieaa, ycraHOBHJiH, hto ahhh a, uiHpuHa h Bbicoxa BToporo 6pycxa 
ccotbctctbchho Ha 1 cm 6ojibuie, hcm y nepBoro 6pyexa. a o6bCM h riojiaaa 
noBepxHOCTb BToporo Spycxa cootbctctbchho Ha 18 cm 3 h 30 cm 2 6ojn>mc, 
hcm y nepBoro. Kaxosa BCJiHHHHa ho/lhoh noBCpxHOCTH ncpBoro 6pycxa? 

3.371. Bmccthmocth xpex cocyaoB A, B, C, xaxwa H3 Koxopwx HMeex 
<Jx)pMy xy6a, othocstcs xax 1:8:27, a o6bCMU hhjihtoh b hhx boom — 
xax 1 :2:3. ilocjic nepCHHBaHH* aacnt bow H3 cocyaa A b cocya Bam 
cocyaa B b cocya C bo bccx rpex cocyaax noJiyaanH cjioh bohu oaimaxoBoil 

4 

rjiy6HHbi. 3axeM nepenHJiH 128 - a bow H3 cocyaa C b cocya B, a nocjie 

7 

3Toro H3 cocyaa B b cocya A croabxo, <rro rjiy6aHa b oau b cocyae A crana 
BaBoe Sonbinc, hcm b cocyae B. FIpH xtom oxaxajiocb hto b cocyae A HMeex- 
cx xenepb Ha 100 a bow mchuik, hcm 6ujio nepBOHanaJibHO/ Cxoabxo 
bow Gbuio nepBOHaxaJibHO b xaxaoM cocyae? 

3.372. 3Hax namm cxopoH xpeyrojibHHxa, yxemiK Bhipaatui ero iuioiyaab 
H o6paXHJl BHHMaHHC Ha TO, TTO XHaHCHHJIMH pjmu CTOpOH H HJIOmaHH 3TOrO 
xpeyrojibHHxa xbjuootcx cootbctctbchho icmpe nocjicaoBaxcjibwx acwx 
HHCJia. KaxoBti anHHbi cropoH TpeyrojibHHxa? 

3.373. Ha crone ctoht UHJiHHapHxecxaa 6amca c bohoh. Paanyc ocHOBa- 
hhx SaHXH paBCH R. Ecjih b Saury onycxHTb mapnx paaHyca r, to oh jmxct 
H a hho 6auxH, a noBepxHOCTb bow npa stom noaHHMCTc* Hacrojibxo, hto 
oxaxeTca xacaicjibHOH x uiapaxy. floxaaaTb, hto npoH3ofiaeT to xe caMoe, 
ecjiH b axy 6aHxy c tcm xe xOjihhcctbom bow onycrorb bmccto aaHHoro 
luapaxa rnapax apyroro paaHyca. Hafixa paaayc hoboto rnapHxa h ycraHO- 
BHXb ycjioBHa, npa xoTopux oh 6yaeT Ooabuie hjih MCHbuie paaHyca aaa- 
aoro rnapHxa. 

3.374. Ha cropoHax paBHOcropoHHero TpeyrojxbHHxa ABC Mcxay ero 
BepuiHHaMH pacnonoxeHbi tohxh A h B\ h Cj Tax, «rro AA\—BB\—CC\—x. 

CxopoHa xpeyroabHHxa paBHa a. HafiTH xaxoe 3HaxeHHe x, npa xotopom 
oxHomcHHe naoiaaaeH TpeyroabHHxoB A\BiC x h ABC 6mjio 6u paBHo 

aaHHOMy nojioxHTCXLbHOMy HHcny m. B xaxax npeaeaax moxho H3MeHXTb 
BCJiHHHHy m, >rro6iJ Bbinomunocb ycnoBHe 3aaaxn? 

3.375. Toxxa P pacnoaoxeHa Ha anaMexpe oxpyxHocxH paaHyca R mcx- 
ay xoHaaMH anaMex-pa AB. M3 arofi tohxh P asaxyTca TpH eaHHHHHbie 
Maccbi no aanpaBJieHHXM orpeaxoB PA, PB a PC Tax, hto PC — noayxopaa, 
ncpneHaHxyaapHaa anaMerpy AB. Ha xaxoM paccroxHHH ot A HaxoaHTca 
Toaxa P, ecjm hibcctho, hto cxopocTH ABHxeHua nocTOXHHu h 3 a eamumy 
BpeMeHH nepsas Macca aocraraa ronxa A, BTopax — tohko B, a xpcrba — 
TOHXH Cl n P H 3TOM XHHCTHHCCKaa 3HCprHS (mV 2 /2) B CyMMC COCraBJiaeT a 2 
eaHHHK. B xaxHX npeaeaax moxho p->MeHXTb BCJiHiHHy a 2 , hto6h Bbmoa- 
hxjtocb ycnoBHe 3aaaHH ? 
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3.376. CaMoxo&HMH xaTOK, ynoTpeOjiaeMhifi ana peMOHTa aopor, b co- 
ctomhhh yxaTbiBaTb nojiocy niHpHHOH 0,85 m, rrpHHCM Kaxflaa cneayiomaa 
nojioca ncperpuaaeT npeauaymyio Ha 1/4 ee umpHHU. C laxoa CKopocrtio 
flojiatCH flBHraTbca stot Karox, hto6m 3a bpcmx, He 6oju>niee 6 i h He 
MCHbmee 5 h, mobcho 6ujio flBaatflbi npoBecm yxaTxy ynacTica rnocce ajih- 
HO2 750 M H IHHpHHOH 6,5 M? 

3.377. Baojib cropoH npaMoro yrjia no HanpafijiCHmo k BepimiHe abh- 
scyrca flBa iuapa c paaaycaMH 2 i 3 cm, npHTCM ueHipu 3 thx rnapOB 
nepeMemaioTcs no CTOpOHaM yrjia c HepaBHhiMH, ho iiocto&hhlimh cko- 
pOCTBMH. B HeKOTOpblH MOMeHT BpCMeHH fleHTp MCHblHCrO Uiapa Ha.XOflHTCS 
Ha paccroHHHH 6 cm ot BCpiiiHHu, a ueirrp 6o;ihniero — Ha paccxoaiuiH 
16 cm. Mepe3 1 c paccroaHHe MeacAy ueirrpaMH crajio 13 cm, a erne 
HCpea 2 c uiapu yaapmmcb, He flOHfls ao Bepimmu. Hanra cxopocra mapos. 

3.378. JJ,bc tohxh A h B, nepBOHanajibHoe pacer oshhc Meacfly xotopmmh 
paaHo a, OAHOBpeMeHHo Haqana flBHraTbca no paflHtrM crop oh aM npaworo 
yrna k ero Bepiiume c oahoh h toh ace noeroaHHofi cxopoerbio v. Toaxa 
B flocTHracr BepoiHHbi Ha t eflHHHU BpeMeHH paabtue, aeM Toaxa A (Bee 
H3MepeHHa BbinojineHbi b oahoh chctcmc cahhha). OnpeAejurrb, ckoahko 
B peMeHH ABHrajiacb Toaxa A. Kaxoe 3HaneHHe Haflo npHflarb BejmiHHe a, 
HToSbi HCxoMoe BpeMa npHHaiio HaHMeHbinee H3 B03MoacHbix ero 3HaieHHH? 

3.379. TpH (J>epMbi pacnojioaceHbi He Ha oahoh npaMofi, ho coeAHHeHbi 
ripaMOiiHHeHHbiMH AoporaMH. PaccTOHHHe ot nepBofi $epMu ao rperbefi 
Hepe3 BTopyio BneTBepo flflHHHee npaMOJiHHeHHoro nyTH Meatfly hhmh; 
paccrOHHHe ot nepBOH (j>epMw ao BTOpofi qepea rpeTbio Ha a km flflHHHee 
npaMOJiHHeHHoro nyTH; paccroaHHe ot BTOpofi (jxepMhi ao TperbeH aepe3 
nepByio paBHO 85 km. B khkom HirrepBajie HaxoflgTca Bee 3h anemia a, ana 
KOTOphix 6buio 6hi BoaMoacHbiM yxaaaiiHoe pacnojiosceHHe $epM? Bmhhc- 
JiHTb paccroaHHe Meacfly (JjepMaMH npH a—5. 

3.380. Ecrm npa Hanane OTCHCTa BpeMeHH 6huio m 0 r BeiyecrBa 

A h 2«o r BemecTBa B, to aepc3 mo6oc hhcjio t jict, b peayjibTare paflaoaK- 

„-I'I 

THBHoro pacnafla, 3 thx BemecrB ocTaaeTca cootbctctbchho m = m§'2 

h M— 2mo • 2 i2 ‘, rne 2| b i 2 - nocTOXHHhie, 3PBHcmuue ot npupopu Be- 

mecrB. BbiTHCAHTb nepHOA nojiypacnana xaxfloro H3 3 thx BemecrB, t. e. 
aaHTH, Hepe3 CKOJibKO jict ot xaaefloro semecTBa ocraHeTca TOJibKO nojioBH- 
Ha ero nepBOHarajibHoro KOJiHiecTBa, ecjiH h3bcctho, vro nepHOA nonypac- 
nana BemecTBa B b 2 pa3a Meabrne, aeM BemeorBa A, a hto ne pea 20 ;ieT 
o6maa Macca 3 thx BemecrB yMeHbinaeTca b 8 pa3. 



rJIABA 4 


T05KAECTBEHHBIE IIPEOEPA30BAHMS[ 
TPHTOHOMETPMHECKMX BtlPA^CEHHfl 


OCHOBHblE OOPMYJILI 

CooTHomcHHfl Me*ay TpHroHOMexpHHeciHMH 
(JiyHKUHSMH oflHoro h Toro xe apryMeHTa 

(3flecb a b AUibHefimeM 3anncb ne Z oaaaxaer, tto n — mo6oe nejioe ihcjio) 


sn^x+cos^—l; 

(4.1) 

sinx « 

tgx==-, x#- (2it+l), neZ; 

cosx 2 

(4.2) 

cosx 

ctgx—-, x^itnjteZ; 

■“* *n 

(4.3) 

tgx‘ctgx«l, x#—, neZ; 

2 

(4-4) 

, I X 

l+tg 2 x»——, x*- (2x+l), neZ; 
cosx 2 

1 +ctg a x———, x#xn, aeZ. 

«m 2 x 

(4.5) 

(4.6) 

OopMyjiu cjioxeHHa 


sin (x+y) = sin x cos y+cosx sin y; 

(4.7) 

sin (x— y)-sinxcosy—cosx sin y; 

(4.8) 

cos (x+y) —cosx cosy— sin x sin y; 

(4-9) 

cos (x-y)-cosxcosy+sinxsiny; 

(4.10) 

tgx+tgy x 

tg (x+y)=-, x, y, x+y#-+xn, neZ; 

1-tgxtgy 2 

tgx-tgy x 

tg(*-y)= , . x, y, x y# +x^jeZ. 

1+tgxtgy 2 

(4.11) 

(4.12) 

<X>opMyjiu ABoftHoro apryMeHTa 


sin2x—2 sin x cosx; 

(4.13) 

cos 2x—cos 1 x—sin 1 x—2 cos 2 x—1 =» 1 — 2 sin 1 x; 

(4.14) 

2tgx xx x 

tg2x—-—, xi*—h- k, keZ, x*-+m, neZ. 

1 —tg* x 4 2 2 

(4.15) 


102 



<Dopuyjiu nojiOBHHHoro aprysteHTa 
Cans (JiyHiUHfi sin a cos — (popMyjm aoHBxeHHK cienetm) 


* 1 — COS* 

sin 2 -■»-; 

2 2 

(4.16) 

X 1 + COS X 

COS 2 -; 

2 2 

(4.17) 

x sin* 1—cos* 

tg- —- --, *#7i + 27t7i, neZ. 

2 1+cos* sin* 

(4.18) 

<X>opMyjibi npeo6pa30BaHHX cyMMU b npoH3BejieHHfc 


x+y x—y 

sin*+siny = 2sin - cos -; 

2 2 

(4.19) 

x+y x—y 

sin*—sinv = 2cos - sin -; 

2 2 

(4.20) 

x+y x—y 

cos *+cosy = 2 cos - cos - ; 

2 2 

(4.21) 

x+y x—y 

cos*—cos y= — 2sin - sin -; 

2 2 

(4.22) 

sin (x+y) n 

tg* + tgy =-, *, y#- + 7m, nsZ; 

cos * cosy 2 

sin (*— y) 7i 

tg*—tgy =-, *, y#- + 7tn, ns Z. 

cos*cosy 2 

(4.23) 

(4.24) 

OopMyjiu npeo6pa30saHBa npoH3BeneuHa b cyMMy 


1 

sin*siny=- (cos (*— y)—cos (*+y)); 

2 

(4.25) 

1 

cos*cosy=- (cos (*— y)+cos (*+y)); 

2 

(4.26) 

1 

sin*cosy=- (sin (*— y)+sin (x+y)). 

2 

(4.27) 

X 

Coothoxhchhb Mexay sin*, cos* b tg — 

2 


* 

2tg- 

sin*= - , *#(2n + l) 7i, neZ; 

(4.28) 

1+tg 2 - 
2 


, * 

1 -tg 2 - 
2 

cos*-*-, x#(2/i + l) 7t, nsZ. 

(4.29) 

1+tg 2 - 
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<C>opMy.nu npaBefleuH* 


HC H3MCHJICTCa 

Ha3MHHe (fcyHXUHB 

B3MCHHCTC8 Ha CXOflHOC 


— a 

n — a 

n+ a 

71 

— a 

2 

it 

-+a 

2 

3 n 

- a 

2 

3 n 

— + ce 

2 

sin 

—sin a 

sin a 

— sin a 

cos a 

cos a 

— cos a 

—cos a 

cos 

cos a 

— cos a 

—cos a 

sin a 

—sin a 

— sin a 

sin a 

tg 

—tga 

It 

**- 

2 

-tga 

(2* + l), n 

tga 

eZ 

ctg a 

-ctg a 

a^Tt 

ctg a 

n, ne Z 

—ctga 

ctg 

-ctg a 

a#nn 

-ctg a 

neZ 

ctg a 

tga 

-tga 

it 

(1 

2 

tga 

jt+ 1), ne'd 

-tga 

l 


Ilpmep 1. ,Qora3aTb TOxnec- no 


8 cos 2 4a 

tg2a+ctg2a+tg6a+ctg6a=-. 

sin 12a 


□ npHMeHU nocjie/ioBarejibuo k jieBoS Macro paBeHCTBa 4>opMy;nJ (4.2), (4.3), 
(4.1) h (4.13), HaxoflHM 

sin 2a cos 2a sin 6a cos 6a 

,4««tg2a+ctg2a+tg6a+ctg 6a--1-1-1-- 

cos 2a sin 2a cos 6a sin 6a 


rin J 2a+cos 2 2a sin 2 6a+cos 2 6a 1 12 2 

---)-'- =S-- = f- 

sin2acos2a sin6acos6a sin2acos2a sin6acos6a sin4a sinl2a 


2 (sin 12a + sin 4a) 


sin 4a sin 12a 


Ilpeo6pa3y* cyMMy CBBycoB no (JiopMyne (4.19), nojiysaeM A 
sin 8a-2 sin 4a cos 4 a, to 


4 sin 8a cos 4a 

-. Tax tax 

sin 4a sin 12a 


8tin4*cos 2 4a 8 cos 2 4a 
sin 4a sin 12a tin 12a 
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IlpaMep 2. YnpocTHTb BbipaaceHHe 


A =cos 



a 

sin 

4 


□ K npoH3BeaeHHK> nepBux OTyx coMHOXHTenea npHMeHHM <{>opMyny (4.27). 
Tonta nojiynHM 


1 ( (n a\ a 1 

A—- I sin-l+sin — 1 sin — =— 

2 V \2 2/ 6 / 4 2 



a 1 a a 1 a 
sin - =- cos - sin - H— sin -. 

4 2 2 4 4 4 


CHOBa Hcnojibiya (Jopvfy.iy (4.27), Haxojxmn 


1 / a 3a\ 1 a 1 3a 

A=*~ | —sin --f-sin — J+- sin -=- sin —. ■ 

4 \ 4 4/ 4 4 4 4 


IlpaMep 3. ripencTaBHTb b Baae npOH3BeneHHs 

A = 2 cos 2 3a + ,/3 sin 6a — 1. 

□ ConiacHO 4»opMyjie (4.14), HMeevi 2cos 2 3a— 1 =cos 6a. OieaoBaTenbHO, 


/<=cos 60 + ^3 sin 6 a 


-G 


cos 6 a H-sm 6 a 

2 2 


')■ 


/it n \ 

=2 cos - cos 6 a + sin - sin 6 a ). 
V 3 3 / 


Tax xax Bupaxeime b cxo6xax — pa3BepHyTaa (JiopMy.ia (4.10) ana xocimyca pa3- 
HOCTH, TO A—2COS I 


(h 


IlpaMep 4. IlpoBepHTb, hto tg 20° + 4 sin 20° = -y/3. 

□ npHMemiB (jx)pMy.iij (4.2), (4.13) a (4.19), nonynaM 


sin 20°+4 sin 20° cos 20° sin 20°+2 sin 40° 

/I = tg 20°+ 4 sin 20° =-=-= 

cos 20 ° cos 20 ° 

(sin 20°+sin 40°)+sin 40° 2sin30°cos 10°4-sin40° cos 10°+sin40° 
cos 20 ° cos 20 ° cos 20 ° 


3aMeHHB no $opMyjie npaBeneHas cos 10° Ha sin 80° h CHOBa acnonbay* <J»pMyny 
(4.19), HaxooHM 


sin 80°+sin 40° 

A= -- 

2 


2 sin 60° cos 20 ° 
cos 20 ° 



-v/3. ■ 


Ilpanep 5. HafiTa saaieHae tg earn apBecrao, tto sin a— cosx= 1,4. 

2 

□ YhoOho BOcnonbjoaaTbca $opMyjiaMH (4.28) a (4229), ynaruBaa, ito ohh 
Bcpau TOJibxo npH xi* k(2m+ 1), tie Z. O rmar o b oaHHOM cjiynae x He Mover 



npHHHM&Tb 3 th 3H&HCHHA. fleftCTBHTejn.HO, ecjiH 6bi jr=n (2n+l), to sin (n (2n + 
+ 1))—cos (« (2n +1)) “0—( — 1 )t* 1,4. Bupajm an a a cos* sepe3 tg (x/2), nepena- 
XueM aaHHoe pbbchctbo b Bane 

X , X 

2tg — 1 -tg 2 - 

2 2 
-= 1,4. 

1+tg 1 ; 1+tg*^ 

2 2 


IIojiarM tg -=z, no.iynaeM ypaBHerae z* — 5z + 6 = 0, onyna zi =2, Z2=3. Htzk, 
2 

tg -=2 a tg-=3. ■ 

2 2 

HpuMep 6. YnpocTHTb Bbipaxerae 

A =- sin* ^2a+—^ —2 (cos* a+sin* a)+2 (cos* a+sin* a). 

, / 3n\ 

□ IIo 4>°pMyjK npHBcncBHA HMeeM sin* I 2a+—j=cos 2a. npeo6pa3yeM 

cos* b 4* sin* b sax cyMMy xy6oB no iJ)opMyjie (1.13): 

cos* a4-sin* a = (cos* a) 3 4- (sin* a) 3 = (cos* a 4- sin* a) (cos* a 4- sin* a — cos* a sin* a), 

OTxyna, yHHTbJBas (j>opMyjnj (4.1) h (4.13), buoahm cos* a4-sin* a-cos* a4-sin* a - 

— sin* 2a. Hcnojn>30B&B nojiyteHHbie pe3yjn>TaTU, nepemniieM 3anaHHoe supaxeane 
4 

b Bane 

A =- cos*2a—2 (cos*a + sin*a) + 2 ^cos*a + sin*a—- sin*2a^. 

1 , 1 , 1 

Ilooie npHBcncBHa no«o6Htix i.ieHOB no.TyaaM A cos*2a— sin*2a=- cos4a [Ha 

2 2 2 

1 

ocHOBaHHH TOXAcersa (4.14)]. UTax, A=- cos4a. ■ 

2 

npmiep 7. YnpocTHB BbipaxeHHe 

sin 8a 4-sin 9a 4-sin lOa+sin lla+sin 12a 


cos 8a 4-cos 9a 4-cos 10a 4-cos lla+cos 12a 


HaftTH ero 3HaieHHe, ecjta tg Sa=cos 20° cos 40° cos 80°. 

□ neperpyimapyeM CJiaraevnje b aacjiHTejie h 3 HaMenaTeAe a BocnojitayeMca 
4>opMyAaMB (4.19) a (4.21). Torna nonyaaM 

(sin 8a4-sin 12a)4-(sin 9a+sin 11 a)4-sin 10a 

(cos8a4-cos 12a)4-(cos9a 4-cos lla)+cos 10a 

2sin 10a cos 2a 4-2 sin lOacosa+sin 10a 

m —— ----;-- - 

2cos 10acos2a+2cot lOacosa+coslOa 


106 



sin 10a (2 cos 2a+2 cos a+1) 2tg5a 

---tg 10a- 

cos 10a (2cos2a+2cosa + l) 1— tg J 5a 


[npHMeHeaa (J>opMyjia (4.15)]. Tenepi npaByw iacn. 3aaaHHOro paaeHCTBa tg5a= 
=cos 20° cos 40° cos 80° y&moxHM h pa3.ne.THM Ha sin 20°; tphxou npHMeHaa ^opMyjiy 
(4.13), HaxoflHM 

(sin 20° cos 20°) cos 40° cos 80° (sin 40° cos 40°) cos 80° 

tg5a=-=-= 

sin 20° 2 sin 20° 

sin80°cos80° sinl60° sin (180°-20°) sin20° 1 

4 sin 20° ~ 8 sin 20° ~ 8sin20° = *8sin20°'"8' 


1 

2 - 

2tg5a 8 16 

CneflOBaTejibHO, A =-=-=—. ■ 

1 — tg 2 5a 1 63 

1 - 

64 


Ilpmep 8. /( 0 Ka 3 an>, hto ana jno 6 oro iHc.ia k c.iaraeMux h jno 6 oro a #2 nn 
(ne Z) cnpaBennHBBi paBencTBa: 


cos a + cos 2a + cos 3a +... + cos fca =- 


hoc (fc + l)a 

sin — cos- 

2 2 


sin 


(a) 


sin a + sin 2a+sin 3a4-... 4- sin hx = 


ifca (fr+l)a 

sin — sin- 

2 2 

a 

sin - 
2 


( 6 ) 


3 th ({topMyJu yfloOHo Hcnojn>30BaTb ana npeo6pa30BaaHs cyMMhi kochhycob hjih 
CHHycoB npa 6oju>moM KOJiHiecTBC caaraeMhix. 

□ riycTb 5* (a)=cos a+cos 2a4...4-cos ita. Ymhoxhb o6e lacni btoto paseHCT- 
a 

Ba Ha 2 sin -, nojiyiHM 

a a a a a 

25* (a) sin - = 2sin - cosa+2sin - cos2a + 2sin - cos3a+...+2sin - cos fra. 

2 2 2 2 2 

IIpHMeHaa (JiopMyjiy (4.27), HMeeM 

a ( 3a a\ / 5a 3a\ 

25* (a) sin -= sin-sin - 4- sin-sin — 4- 

2 \ 2 2 / \ 2 2 / 

/. 7a . 5a\ /. 

+1 sin-sin — +...+ I si 

V 2 1 ) \ 


a(2*+l) a (2Ar—1)' 
sin-sin- 


) 


3aMesa£M, tto nepBoe cjiaraeMoe a taamofi cto6ae aaaaMHO yHEHTOzaerca co 
BToptntf CJiaraeMUM b cneflyiomefi ccoOie. TaxHM o6pa30M, npsuaa aacn. nocnenHero 
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a(2Jfc + l) a 

paBeHCTBa ecn. pa3HOCTb sin-sin Ilpeo6pa30BaB ee no (JjopMyjie (4.20), 

2 2 

a k« (k+l) a 

nojiynHM 2 St (a) sin - = 2sin — cos-, oncyaa cneayeT paseucTBO ana S k (a), 

2 2 2 

t. e. <(>opMyji& (a). 

AnaaoraHHo flo*a3HBaeTca cnpaBeaiuraocTh paBeacTBa (6). ■ 

BaMenaHHa.l. Bmccto npHBeaeHBoro cnoco6a pemeraa moxbo npHMeHHTb Me- 

Ton MaTeMaTHieciofi HHjryttotH. 

2. 3anoMHHan> nonyieHBbie (jJopMy.uj hbt Heo6xonHMOCTH, OAHaio noKaiaHHufi 
3flecb npaeM rrpeo6pa30BaHM rpHroHOMeipHiecKHx BwpaxeaHfi Moxer oaa3arbca 
34«t)eicTHBHUM b npanure pemeHHg aHa-iorHHHbix jaflaa. 


Tpynna A 

AoKa3axb TOx^ecTBa (4.001—4.062): 

4.001. (1 +cos _1 2a + tg2a) (1 —cos" 1 2a + tg2a) = 2tg2a. 

4.002. ^cos" 1 2a + ctg ^^+2ajj ctg -a^=l. 

cos (3n~2a) / 5n\ 

4.003. ----=tg a-. 

/5it \ 6 \ 4 / 

2rin \T + 7 


4.004. 


tg2a+ctg30 tg2a 


etg2*+tg30 tg3/l 
4.005. cos a+cos 2a+cos 6a+cos 7a = 4 cos (a/2) cos (5a/2) cos 4a. 
4.006. sin9a +sin lOa + sin 11 a + sin 12a=4cos (a/2) cosasin (21a/2). 
4.007. cos2a—cos3a—cos4a+cos5a = —4sin (a/2) sinacos (7a/2). 
4.008. sin4a—sin5a—sin6a + sin7a = — 4sin (a/2)sinasin (lla/2). 

4.009. cos a+sin a+cos 3a+ 5^30 = 2^ cos a sin ^- + 2a^. 


4.010. tga+ctga + tg3a + ctg3a=- 


8 cos 2 2a 


sin 6a 


4.011. (sin a) ~ 1 + (tg a) ~ 1 = ctg (a/2). 

Sin (i +3a ) 


4.012 


I — sin (3a—n) 


= ctg 


/ 5n 3a\ 


sin 2a—sin 3a+sin 4a 

4.013.-= tg3a. 

cos 2a—cos 3a+cos 4a 

, , 11 /5n \ 

4.014. 2sin 2 (3n—2a) cos 2 (5n+2a)=-—- sin I — — 8aJ. 

1 +sina , /* a\ 

4.015. an2a (1+ tg2atga)H-«=tg2a+tg 2 j -+- ). 

1-sina \4 2/ 
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I — sin4a + ctg 


(H 


cos 4a=0. 


a a sin 2 a—4 

sin 6 —cos 6 -=-i 


(in \ 

cos I — + 4a +si 

\2 ) 

(5n \ 

cos I — 6a } sin 

Tin \ 

sin — + 6a ) + cos 

V 2 ) 


sin (In— 8a) — sin (4rc— 12a) = 4cos2acos4asin 6a. 


+sin (7H-4a)-rsin (3n—a) 


+cos (4#— 2n) + cos (a + 2n) 


1+ctg ctg(^ + .) i 


ctga + tga 


= -tg2a. 


/ 14jt\ / 8 n\ 

sin I a + — J + sin la—-1 = 0. 


sin a + sin 


„ , cos 2 a—cos 1 B 

ctg 2 a - ctg 2 P=———— 
sin 2 a sin 2 P 


1 A ■ 1 

2 = 4 sin 2 —— 


(cos a — cos /J) 2 + (sin a - sin p ) 2 = 4 sin 

(tga+cos~ 1 a) (cosa-ctga) ^ 

(cosa + ctgat) (tgat-cos' 1 at) 


1 + cos4at 


cos 2a (in \ 

--ctg-a . 

l+cos2at \2 / 


cos 2 (a — 90°) + ctg 2 (a —270°)=-cos 2 (a+180°). 

sin 2 (a+ 90°) 

1 — tg (90°+a) _ tg(180°+a) + l 
1 + ctg (360°-at) "ctg (270° - a) -1 
tg 2at cos * 1 2p —tg 20 cos " 1 2a 


cos -1 2a+cos _1 ip 


= tg (a-/8). 


2 ^sin -1 4a-tg + (5»+a) = ctga. 

, /15b \ , (\ln \ cos4a 

sin 2 (-2a —cos 2 (-2a =- 

\ 8 ) V 8 ) yfl 

x—fj 

(cosa—cos/0 2 —(sina-sin/0 2 = —4sin 2 —j~ cos (a +/f). 
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4.032. sin 2 


4.033. 

4.034. 


(in \ , (9n \ sin4a 

cos 4a—sin 4a ctg 2a = cos 2a—2cos 2 a. 
, (9n a\ , (lit a\ sin (at/2) 

2 tga 


4.035. cos 4a tg 2a — sin 4a = 
4.036. 

4.037. 


tg 2 a— 1 


sin 2 2a —cos ( —2a | sin f 2a—)=-. 

\3 / \ 6/4 

, (n \ (n \ 1 

sin a+cos I —a cos - + a = -. 

\3 / V3 / 4 


4.038. 

4.039. 

4.040. 

4.041. 

4.042. 

4.043. 

4.044. 


^, 045 . 


tg3a 1—ctg 2 3a 


= 1 . 


tg 2 3a—1 ctg 3a 

cos 4a—sin 4a ctg 2a = —1. 

1 — cos 4a l+cos4a 

-+—-- = 2 . 


cos 2 2a— 1 sin 2 2a— 1 
tga—cos* 1 a 

-= tga cos -1 a. 

cos a—ctg a 

cos 2 (45° —a)—cos 2 (60° +a)—cos 75° sin (75° —2a)=sin2a. 
1—2sin 2 a 1 —tga 
l + sin2a 1+tga 
sin 2a+sin 5a—sin 3a 


cosa+1 — 2 sin 2 2a 
ctg 2 2a—1 


= 2 sin a. 


2 ctg 2a 


—cos 8a ctg 4a = sin 8a. 


cos4a + l 1 

=- sin 4a. 


ctga-tga 2 


4.046. 

4.047. ctg (45° + 2a) = 

4.048. 


cos 4a 


1 +sin4a 

(sin 2 a+tg 2 a+l) (cos 2 a—ctg 2 a+l) 


= 1 . 


4.049. 

4.050. 

4.051. 


(cos 2 a+ctg 2 a+1) (sin 2 a+tg 2 a—1) 

/■y/tga+v^ctgaV— 2 
\ sina+cosa / sin2a 

sin 2 (45°+a)—sin 2 (30°-a)—sin 15°cos (15°+2a) = sin2a. 
sin* a+cos 6 a+3 sin 2 a cos 2 a= 1. 
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4.052. 

tga 1 — 3 tg 2 a 
4.053. sin a' sin (x—a) + sin : 




4.054. cos 1 a — sin 2 2a = cos 2 a cos 2a — 2 sin 2 a cos 2 a. 
sin 7a 

4.055.-2 (cos 2a + cos 4a + cos 6a) —1 = 0. 

sin a 

4.056. sin 2 a — sin 2 /J=sin (a+/J) sin (a —/?). 

4.057. cos 4 x+sin 2 y + - sin 2 2x—l=sin (y + x) sin (y—x). 
4 


ctg 4- a) tg (2n —2a) 

ctg —2a^—tga 

tg (« 4- 2a) ctg ^~ + a ) 
tg2a —tga 


— 2v/3sin ^- + aj sin a^ = 


= 2 sin 


H) 


+ 2cos — a^ cos ^- + a^ = 


= >/2 sin —2a^. 


4.060. tg4a + cos _1 4a = 


cos 2a+sin 2a 
cos 2a —sin 2a 


tga + tg B tga —tg B 

4.061.-1-t-2tg 2 a=2cos _2 a. 

tg(a+P) tg(a -P) 

1 , , 

4.062. 1 — sin 2a + cos 2a = cos 2 a + cos 4 a. 

4 

YnpocTHTb BwpaaccHiw (4.063—4.113): 

4.063. 1 — sin f- — 3x ) — cos 2 - + sin 2 
\2 J 4 4 


1 -fsin 2 a 


- + cos a. 


/ 5*\ 

cos (2a—2n) ctg I a-1 


in 




4.066. 

4.067. 

4.068. 

4.069. 

4.070. 

4.071. 

4.072. 

4.073. 

4.074. 

4.075. 

4.076. 

4.077. 

4.078. 

4.079. 

4.080. 

4.081. 

4.082. 

4.083. 


sin ^2n + -^ ctg - — cos ^2n + -^ 

(a. \ a (In a\ 

cos —3* ) ctg -+cos I-] 

\4 / 8 \2 AJ 


cosa (14-cos" 1 a+tga) (1 — cos -1 a + tga). 
sin 2 a (14-sin" 1 a + ctga) (1— sin -1 a+ctga). 
1 — cos (8a -3n) 
tg2a-ctg2a 


’* *\ . ( n *\ ■ * 

-I sin-sm 

.6 2/ \3 2/ 2 


cos 1 2x+sin2*tg2x 
1 +cos4x 


'“'(r'MH 


cos 2 (a-b2fi) + sm 2 (a—2(f) — 

sin 2 (a + 2/J) + sin 2 (a—2fi) — 1. 

(cos a - cos Iff) 2 + (sin a + sin 2ft) 1 . 

(1 —cos2a) cos (45° +2a) 

2 sin 2 2a — sin 4a 

,( 3k a\ flln a\ 

COS 2 I-1 —COS 2 I-h- ). 

V 8 4/ V 8 4/ 

ctg ^45 o -^+ctg^l35°-0 

1 +ctg2actga 
tga+ctga 
cos ma —cos na 
sin na —sin mac 

sin 2 ^a-yj (1-tg 2 a) tg ^ + aj cos" 2 


1 — 


1 


1—sin -1 ^2a+—^ 

cos^a+cos" 1 /! 
tgacos" 1 /?+tg/Jco* -1 a 
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4.084. 


4.085. 

4.086. 

4.087. 

4.088. 

4.089. 

4.090. 

4.091. 

4.092. 

4.093. 

4.094. 

4.095. 


(-V) 

«•*(*-)«« (y~) 


1 —sin 


■(H 


l-tg (it—2a) tga 


tg 


(?-) + ‘ e “ 

ctg (270° - a) ctg 2 (360° - a) -1 


1-tg 2 (a-180°) ctg (180°+ a) 

cos 2 (a—270°) sin 2 (a+270°) 


sin' 2 (a+90°)-l cos' 2 (a-90°)-1 
(1 +tg 2 (a—90°)) (sin’ 2 (a-270°)-l) 
(1 + ctg 2 (a + 270°)) cos * 2 (a + 90°) 

tg (a/2)-ctg (g/2) 
tg (a/2) + ctg (a/2) 
cos 2 a-ctg 2 a+l 
sin 2 a+tg 2 a— 1 

cos 2 (2a—90°)+ctg 2 (90° + 2a) + l 
sin 2 (2a-270°)+tg 2 (270° + 2a) +1' 

^ (**~D 

“ , (7- 2 *) + “(t +2 ”) 
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4.096. 

4.097. 

4.098. 

4.099. 

4.100. 

4.101. 

4.102. 

4.103. 

4.104. 

4.105. 

4.106. 

4.107. 


1—cos (4a—s) 
sin 3 2a 


2, ‘( 7 -) “■■(-;) 

cos 3 a+2sin 3 (a—s) + cos 3 a+4 sin a+sin 3 (a+s) 


2ctg (arsin’(a-^) 


cos 3 (a—4 b) 


cosa (4sina+l) 


sin 


^2a-^ + cos ^a-Y^ + cos ^Y + 2a j- 


4 sin 3 (a—5 b)— sin 3 (2a+ b) 


-4 + 4 sin 3 a 
/17 b 


cos 3 ^2a— 4 

. . /9b \ /17b \ 

sin 3 —+a —sin 3 - x . 

V* / V 8 ) 

ctg (4a — b) ^cos 4 — 2aj — sin 4 — 2a^. 

cos 3 ^Y~2aj-sin 3 ^j-2aj 
^cos -+sin ^cos ^2 b--^ + cos sina 


I (14* sin 2a) 


cos 


(H 


tj?2a 


tg4a—tg2a 

sin 6a cos (6a— b) 

sin 2a cos 2a 

! '-cos (4st~ 2b)+cos 


("*-?) 


/ 3s\ 

■ +cc. (ia+s)+cos (4a+— ) 

in (2a+2s)+2 sin (4a—B) + sin (6a+4s) 
cos (6s-2a)+2 cos (4a—s) + cos (6«—4s) 

4 sin I 


*•» (j' f e ) 


V hr 


(fi)- 


.. / i* »\ 

ar r2-i/ 


4.108. 



4.109. 


an (2a+£)+sin (2a-0 )—cos — 2aJ 

/3 n \ 

(2a+/?)+cos (2a—/!)—sin I y+2a 1 


4.110. 


cos 

cos 3a+cos 4a+cos 5a 
sin 3a+sin 4a+sin 5a 


4.111. 


4.112. 


)s 2 —2a^+4cos J ^y—a^-4 

1+cos (4a— ji)— 8sin 2 (5n—a) 
(5n \ fn a\ 

\2 ) \2 2 J 

-C-r) 


1 +cos a+cos 2a+cos 3a 

4.113. ---. 

cosa + 2cos 2 a—1 

npeo6pa30Ban» b npomBenemie (4.114—4.147): 

4.114. sin 4a —2 cos 2 2a+ 1. 4.115. tg- + ctg-+2. 

2 2 


4.118. 1 — 3tg 2 (a+ 270°). 

4.120. (.-*)-««> («+*} 

4.121. 3sin 2 (a-270°)-cos 2 (a+ 270°). 

4.122. sin 2 (a+ 90°)-3 cos 2 (a-90°). 

4.123. sin 2 —cos 2 ^a —— 

4.124. 3-4cos 2 

4.125. 3—4sin 2 ^-aj. 


tg* a—tg*a 
ctg* a—ctg 2 a 
4.119. 1 — 3 tg 2 (a—180°). 


4.126. 1+cos 


(“*)+••« (?+ 3 «} 


4.127. 1 + cos (2a + 270°) + sin (2a+450°). 

4.128. 1 -cos (2a—270°)+sin (2a+270°). 

4.129. sin ^y—2a^ + 2sin 2 ^2a—y^ —1. 
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4.130. 

4.131. 


1 — cos (2a —Jt)—cos (4a + n) + cos (6a—2n). 


1+ctg 4a^+sin 1 +4a^. 


4.132. 


sin a— 2 cos 3a—sin 5a 
cosa-2sin 3a—cos 5a 


4.133. 2cos 2 ^-y^ + V / 3cos^'-a^-l. 

sin 4a + sin 5a + sin 6a 

4.134. -. 

cos 4a+cos 5a 4- cos 6a 

4.135. — cos 5a cos 4a — cos 4a cos 3a + 2 cos 2 2a cos a. 

4.136. sin 1 Oa sin 8a + sin 8a sin 6a — sin 4a sin 2a. 

cos 7a—cos 8a—cos 9a + cos 10a 

4.137. -. 

sin 7a—sin 8a — sin 9a + sin 10a 


4.138. sin 5a—sin 6a — sin 7a + sin 8a. 

4.139. cos 3a—cos 4a —cos 5a + cos 6a. 

sinl3a + sinl4a+-sin 15a + sinl6a 

4.140. -—. 

cosl3a+cos 14a+cos 15a.+ cos 16a 

4.141. sin 2a + sin 4a+sin 6a. - 

4.142. sin 5a + sin 6a+sin 7a + sin 8a. 

4.143. cos 5a+cos 8a + cos 9a + cos 12a. 

4.144. 3+4cos4a+cos8a. 

4.145. ^/tga+sina—^/tga —sin a, 0<a<7t/2. 

4.146. 1 + sin 2a—cos 2a—tg 2a. 

4.147. sin 2a+sin 4a—sin 6a. 

AoKaaaTfc cnpaBCfljiHBOcrt paBCHCTB (4.148—4.152): 

4.148. (sin 160° + sin 40°) (sin 140° +sin 20°)+ 

+ (sin 50° —sin70°) (sin 130°-sinll0°)= 1. 

4.149. (cos 34°)“ 1 + (tg 56°)" 1 = ctg 28°. 

cos 28° cos 56° cos 2° cos 4° y/l sin 38° 

4.150. -+-=—-. 

an 2° sin 28° 4 sin 2° sin 28° 

4.151. I—2sm50° = 0,5cos _1 160°. 

4.152. (cos 70° +cos 50°) (cos 310° +cos 290°) + 

+ (cos 40° + cos 160°) (cos 320°-cos 380°) = 1. 

Bhpuicjurrb (4.153—4.166): 

4.153. sin 2 (jt/8) + cos 2 (3*/8) + sin 2 (5n/8)+cos 2 (7n/8). 

4.154. tg435°+tg375°. 

4.155. tg255°—tg 195°. 

. /3* 4\ 

4.156. sm I—-—2arctg - I. 
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4.157. ctg 

4.158. sin 

4.159. cos 


13n 

5n 

— -ctg 

—. 

12 

12 

/ 5*^ 

l 2 

2a+- 

, ecjm tga=-. 

V 4 ) 

' 3 

( 7 * 

\ 2 

(2a H— 

), ecjm ctga = - 

\ 4 . 

/ 3 


4.160. -, ecjiH tga = 0,2. 

6+7sin2a 


4.161. -, ecjni tga = 0,2. 

3+4 cos 2a 


4.162. sin a, earn sin (a/2) 4-cos (a/2) = 1,4. 

4.163. sin 2a, ecjm sin a — cosa=p. 

4.164. 2—13cos2a + sin _1 2a, ecnH ctga= —1/5. 

4.165. l + 5sin2a —3cos _I 2a, earn tga= —2. 


4.166 


'. tg ^j + aj-tg ^j-aj, ecjiH tg ^ + 2a ) 


9 

ll' 


4.167. HafiTH thcjio ae (rr/2, n), ecjiH h3bcctho, tto tg2a= —12/5. 

4.168. floKa3arb, tto ecjm A u 3 — ocrpue yrjiu HeicoToporo npsMO- 
yrojibHoro rpeyrojibHHKa, to sin 2 A + sin 23 = 4 sin A sin B. 

4.169. HafiTH hhcjio p (n/2<p<n), ecjm h3bcctho, tto tg (a + /0 = 9/19 
h tga= -4. 

4.170. HafiTH sin 4 a + cos 4 a, eaiH h3bcctho, hto sin a—cosa= 1/2. 

4.171. flaHO: ctga = 3/4, ctg/i = 1/7, 0 <a<7t/2, 0<p<n/2. HafiTH a + p. 

4.172. Hafirn ctg 2a, ecjiH h3bcctho, tto sin (a — 90°) =— 2/3 
h 270°<a<360°. 

4.173. /],OKa3aTb, tto ecjiH an p yaoBjieTBopjnoT HepaBCHCTBaM 

0<a<?i/2, 0<p<n/2 h cosa = 7/- N /50, tg^ = 1/3, to a+2/i=7t/4. 

4.174. HafiTH tg2a, ecjw H3BecTHO, no cos (a—90°) = 0,2 

h 90°<a<180°. 

4.175. /^OKaaaTb, tto ecjm a h p yaoBJieTBopsnoT HcpaBeHCTBaM 

0<a<7t/2, 0</?<jc/2 h tga = 5, ctg/?=2/3, to a+/J=3n/4. 

4.176. /(aHo: ctg a = 4, ctg/J=5/3, 0<a<w/2, 0<P<n/2. HafiTH a + /?. 

4.177. BbiTHCjiHTb (1+ctga) (l+ctg P), ccjih a+/J=3n/4. 

4.178. BbiHHCJiHTb (1 + tga) (l+tg/0, ccjih a+P=it/4. 

4.179. floKasaTb, tto ecjiH sin a = - v /21/7, sin £=^21/14 h a, p — 
ocrpue yrjTbi, to a+ 0 = 60°. 

sina+tga 

4.180. IIoKa3aTb, tto BupaaceitHe-HeorpHaarejibHo b oonacTH 

cosa+ctga 

onpeaejieHHH. 

4.181. McunoTHTb a H3 paBCHCTB *=tg 2 a, y=sin 2 a. 

4.182. floKaaan., tto cos 2—cos8<0. 

4.183. BejunHHU a, /?, y cocraBJunoT apH^MeTHTecxyio nporpeccmo. 

sin a—sin y 

JJpxa3&Tb, tto -=ctg p. 

cosy—cos a 
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5 


4.184. flaHa apo6b 


=. IIpco6pa30BaTb noflio- 


1 + 1 V 32 cos * 150 ~ 10 - 8 \/3 

pCHHoe BupaxeHHe k 6onee npocroMy BHfly, nocjie aero apo6i> corpaTBTb. 
4.185. BHpa3HTb tg 4 a+ctg 4 a qcpca m, rae m= tga + ctga. 

rpymia E 

flora3an. ToayjccTBa (4.186—4.239): 


4.186. 


sin 4 a+cos 4 a—1 2 


sin s a+cos 6 a—1 3 

( jt \ (n \ sin 3a 

—a sm —a =——. 

6 ) \3 / sin a 

4.188. sin'^sin" 1 (60° —2a) sin -1 (60° +2a) = 4sin -1 6a. 

cos6a—cos7a—cos8a+cos9a 15a 

4.189. -= ctg —. 

sin6a—sin7a—sin8a+sin9a 2 


sin 1 (3n—4a)+4cos : 


4.190. 


(H- 


cos 


4.191. 


(r 4 ’)- 4o “‘( 2 ”-f) 


= ctg 4 2a. 


4.192. 


4.193. 




cos -1 a—2 cos 2a 


(1 +sin (4n+a)) cos* 1 a+2cos2a 


2cos —2a^ — sin ^——2a^ 


- tg (?+«). 


cos 


9n \ 

——2a +2cos 

,2 / 


tg2a 

V 3 ’ 


4.194. tga+cos 1 a— 1 = 


4.195. l+ctga+sm _1 a 


(i +2 *) 

V^sin - 

^/2cos a 

a (n a\ 

2 sin - sin I —- 1 
2 \4 2/ 
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4.196. 


4.197. 

4.198. 

4.199. 

4.200. 

4.201. 

4.202. 

4.203. 

4.204. 

4.205. 

4.206. 

4.207. 

4.208. 

4.209. 


(1 +sina) ctg . 

-= -tg 2 f- + *\ 

f5na\ 6 \4 2j 


/7s a\ /5s a\ 

2 sin (-cos I —(-- 

\4 2 / \ 4 - 2 / 

ctg 2 (2a- 


—-3cos 2 (— —2a') = 4sin ( —2a^ sin ^- + 2a\ 

, , /3s a\ , /5s \ 

4cos 2 (a-s)—4sin 2 - 1 + 3cos 2 -a 

\ 2 2 / \ 2 / « 

-= tg 4 

,/* «\ , /7s \ 2 

4 sin 2 ( -+- 1—cos 2 -a 

\2 2 / \2 / 

(2a—s) + cos (4a —2s) = 4cos2acos ^- + a^ cos —a^. 

( t ~“) ^ tgla-1) 018 ( a- ^) sin " 2 ( 7 +a ) =2 ' 


1 —cos 


cos* (a —n) 


R) (1 -“ 

cos 4a tg 2a — sin 4a 
cos 4a ctg 2a+sin 4a 




tg 


sin 2a)=cos 2a. 


= — tg 2 2a. 


ctg ^4a——^ + co$ -1 (4a— 3s) = ctg ^2a— 
sina + sin/J+siny—sin (a + /J) cosy — 


. , . . . *+P . 0+y . y+« 

-cos (a + p) smy = 4sm-sm-sin —-. 

2 2 2 


2 cos' 


r sm[4a+-) 

2a + v /3sin4a—1 \ 6/ 

R 


2 sin 2 2a+-v/3 sin 4a— 1 

* nr 


3 — 4 cos (4a - 3s)—cos (5s+ 8a) = 8 cos 4 2a. 
1 +cos (2a+630°) + sin (2a+810°) 


1 —cos (2a—630°)+sin (2a+630°) 
3+4cos4*+cos8a 


= ctga. 


3—4 cos 4a+cos 8a 


=ctg 4 2a. 
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4.210. 

4.211. 

4.212. 

4.213. 

4.214. 

4.215. 

4.216. 

4.217. 

4.218. 

4.219. 

4.220. 

4.221. 

4.222. 

4.223. 

4.224. 

4.225. 

4.226. 

4.227. 


3 + 4sin ^4a + — ^ + sin ^8a+-^j = 8sin*2a. 

cos _6 a—tg 6 a=3tg 3 acos _2 a+l. 

1— 2 sin 1 2a l+tg2a 
1—sin4a 1—tg2a 

sin 2 (135°—a)—sin 3 (210°-a)-sin 195°cos (165°-2a) 

cos 3 (225°+a)—cos 3 (210° - a) + sin 15° sin (75°-2a) 

v /ctga+- v /tga 

V 4tga~ v /tga 

, , „ 2 cos (ft—a) „ sin 3 (a—/t) 

ct^a+ctg 3 ^- : -—-+ 2 ° — -— • 

sin a sin /t sm a sin 3 p 

sin2a (2cos4a+l) ctg (30° —2a) ctg (30°+2a) = sin 6a ctg 2a tg 6a. 


= -l. 


r c,g (r“) 


/4 n \ /2n \ 1 

sin (it+a) sin I y+ a ) SUJ I y+a l=- ® n -*“• 

sin 6a+sin 7a+sin 8a + sin 9a 15a 

-= tg —. 

cos6a+cos7a+cos8a+cos9a 2 

/n a\ a\ a 

\2 4 J V2 4j S 

(In a\ /a \ a 

sin I-)+sin I —3w tg - 

\ 2 4/ \4 / * 8 


a 

-tg 

8 


1 +cos (2a—2 ji)+cos (4a+2n) —cos (6a —n) 

-= 2 cos 2a. 

cos (2it —2a) + 2cos 3 (2a+n) — 1 

ctga—tga—2tg2a—4tg4a=8ctg8a. 

ctga—tga—2tg2a = 4ctg4a. 

4 cos a cos cos (a — <p)— 2cos 3 (a— <p )—cos 2<p = cos 2a. 
sin 3 <p —cos 2 (a — <p) + 2 cos a cos p cos (a — <p) = cos 2 a. 
cos 2 9 +cos 3 (a —^) —2 cos a cos 9 > cos (a— 9 >) = sin 2 a. 
tg 6/J - tg 4/S - tg 2/J= tg 60 tg 4/? tg 20. 


K) 


4.228. 


ctg +2a^ ^1 -cos +4a^ 

ct *G + “)( 1+cos (T +2a )) 


= tg4a. 


■K) 


ctg 2a. 
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2sin 2 4a —1 




m - - 

2ctg ^-+4a^ cos 2 — Aaj 

, sin 2a—cos 2a 

4.230. tg4a—cos l 4a=-. 

sin2a+cos2a 


4.231. cos 6 a + sin 6 a = 


5+ 3 cos 4a 


4.232. cos 8 a —sin 8 a = 


cos 2a (3+cos 4a) 


4.233. ctg (30°-a) ctg (150° -a) ctg (270° + a) = tg3a. 

4.234. 4 sin ^2a-^ sin 4- 2a^ sin — 2ocj = cos 6a. 


1 —2cos 2 2a 


2 t g (2a-^j sin 2 ^+2a) 

4.236. 16 sin 5 a — 20 sin 3 a + 5 sin a = sin 5a. 

(n ol\ 1 

4.237. tg (-+- -tga=--. 

\4 2/ cos a 

4.238. 1 +sin ^3 ^a+^^ cos2a + 


cos2a + 


+ 2sin3acos (3b— a)sin (a — n) = 2sin 2 (5a/2). 
4.239. (sin a —sin /?) (sin a+sin P) = sin (a—/?) sin (a+/J). 

YnpocTHTt Bupaacenns (4.240—4.284): 


1.240. 


4.241. /—-—; 90°<a< 135°. 

V ctg 2 a—tg 2 a 

4.242. V(1 — sin a sin P) 1 — cos 2 a cos 2 p. 

4.243. (cos 8a tg 4a — sin 8a) (cos 8a ctg 4a + sin 8a). 

4.244. sin 2 2a + sin 2 P +cos (2a + P) cos (2a — P). 


sin (2a—3 b)+ 2 cos 


(H 


(H + ^ 


cos (2a—3 b) 


cos 2a-cos 6a+cos 10a—cos 14a 
sin 2a+sin 6a+sin 10a+sin 14a 
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4.248. 


, /3* \ ( n\ 

4sin (n—2x) sin 2 I —+x 1 sin3xcosx+3sinxsin I x—-1 


'1 + cos 8x 
4 sin 


cos J 4x 


4.249. 


H) 


4.250. 


(1 + tg 2a) 2 — 2 tg 2 2a 


— 1 . 


4.251. 


l+tg 2 2a 
sin (80°+ 4a) 


-sin 4a —1. 


4.252. 


4.253. 


4 sin (20°+a) sin (70°—a) 
cos 2 (4a—3»t)—4 cos 2 (2a— ji) + 3 
cos 2 (4a + 3n) + 4cos 2 (2a+«)—1 

os ^4a—sin + 2aj 

(1 +cos2a) (1 +cos4a) 


4.254. 4cos ^a—sin 3 ^-+a^—4sin —aj cos 3 + 


4.255. cos 4 2a—6 cos 1 2a sin 2 2a+sin 4 2a. 


4.256. 


H )- 1 

tgl ( 2 *-t ) +1 


sin 2 (a—n)—4 cos 


4.257. 




,>(._l«)-4 + 4c<» a (V) 


4.258. cos -a 4a—tg a (3n+4a)—2cos a a—cos —2aJ. 

*• (t _ 4 “) ■ to * (t +4 “) 


4.259. 


1—2 cos 2 4a 



4.260. 


4 sin 4 




4.261. 

4.262. 

4.263. 

4.264. 

4.265. 

4.266. 

4.267. 

4.268. 

4.269. 

4.270. 

4.271. 

4.272. 


sin 4 (a ——^+cos 4 ^a+—1 

d °( 4 * 4 r ) 


1 + COS 


H) 


(tg 255° - tg 555°) (tg 795° + tg 195°). 
tg615°—tg555° 
tg795°+tg 735° 

cos 


^2x+-^ sin — 3x^—cos (2x—5n) cos ^3x+—^ 


(5n \ (Sit \ 

;in I — — xJ cos 4x+sm x cos 1 — +4 jm 

/ 9re\ / 7l\ 

sin (2x—jr) cos (x—3w)+sin I 2x —— J cos I x+- J. 

(x+2jt) cos ^2x—-^ + sin — x^j sin ^2x—— 

(«-5)+«-> («+j) 


sin 



3 cos 1 (a+270°) - sin 1 (a - 270°) 

3 sin 1 (a—90°)—cos 1 (a+90°) ' 

sin2a+cos2a—cos 6a—sin 6a 

sin 4a+2 sin 2 2a—1 

s/(l — tg 1 2a) (ctg 1 2a — 1). 

■s/tga+vctga * * 

0<a<- h a#-. 
2 4 


4.273. cos' 


V^a-V 01 ** 

H) + “‘ (■-?)-; (“’ (» + t))’ 



4.274. 


sin 3 /? 


sin (a— P) an (fi—a) 


4.275. 


2sina-sin2a 


ccjih: a) 0<a<n; 6) n<a<2n. 


2 sin a+sin 2a 

4.276. cos 2 (45° + a) -cos 2 (30° - a) + sin 15° sin (75°-2a). 

4.277. sin 2 (135°-2a)-sin 2 (210°-2a)-sin 195°cos (165°-4a). 


4.278. 


/ 

"I 


1 + sin a 

1 - sin a 

a—3 7t 


1 — sin a 


4.279, l 4 cos 


1 +sina 

n — a 

4 


, ecjm: a) 90°<a<180°; 6) 270°<a<360°. 


ctg 


4.280. - 


sin 2 4a +4 sin 4, 2a—4 sin 2 2a cos 2 2a 


4 —sra 2 4a~ 4sin 2 2a 


4.281 


. sin ^y + 4a^ —sin 6 ^y + 2a^ + cos 6 — 2aJ. 

sin 8a+sin 9a 4-sin 10a +sin 11a cosSa—cos9a—coslOa+coslla 


4.282. 

cos8a+cos9a+coslOa+cos 11a sin8a—sin9a—sinlOa+sin 11a 

4.283. cos (270°-2a) ctg (30°-2a) tg (240°-2a) (2 cos 4a-1). 


4.284. tg (2 arctg 




+cos2x 


cos2x 


IIpeo6pa30BaTb b npoH3BeneHHC (4.285—4.331): 

4.285. sin 6a—2^/3 cos 2 3a + V3. 

1 

4.286. sin 4a +1 — 2 cos 2 2a. 

V3 

4.287. 3 — 4 cos 4a + cos 8a — 8 cos 4 2a. 

4 288. tg 5 x — tg 2 x — 3tgx-t-3. 

4.289. tg 4 .t—4tg 2 x+3. 

4.290. 6 sin 2 2a — 1 — cos4a. 

4.291. *J\ + sin (a/2) — -J 1 — sin (a/2), ecjiH 0°<a< 180°. 

4.292. 2 cos 2 2a + 3 cos 4a — 3. 

4.293. cos 2 a+cos 2 /? — 2 cos a cos ft cos (a— fJ). 

$m(2x~8) sin/? 

4.294. .- +—- . 

cos 4a cos 2a 


4.295. 


sin 2 (a-i-/?)—sin 2 a—sin 2 /? 


an 2 (a-i-/5)—cos 2 a—cos 2 /? 

4.296. sin 2 (a—2/?)—cos 2 a-cos 2 20. 

4.297. sin 2 (2a-0)-sin 2 2a-sin 2 0. 


4.298, 2+ctg ^1+cos cos 1 4cos 2 — 3n^. 
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sin* 2a—cos* 2a 
2—tg4a —ctg4a. 

2cos 3 2a—1 

-tg 2a + cos 2a — sin 2a. 

2‘g (^-2a) sin 3 (j-2a) 

ctg2a+tg2a 
1 + tg4atg2a 

1 — sin 1 a—sin 3 P+2 sin a sin fi cos (a — /J). 

1 + cos ^2a — yj + sin ^2a + —^ —ctg ^- + 2aJ. 

4 cos 2 ^2a—+ cos (2a —rr) + sin 6“^- 


'1 +sina+v'l —sina 
!\ +sina — a/T — sin a 


ecim: a) 0°<a<90°; 6) 90°<a<180° 


_ . fl . . 4tg2a (1 — tg 3 2a) 

2sin 2 2a+ v /3sm4a-. 

sin 8a (1 +tg 3 2a) 3 


cos 2 (a— 2P) — cos : 


( HI )- 00 * 1 


(2 fi-n). 


1—cos (it—8a) — cos (»t+4a). 
cos 2a — sin 4a — cos 6a. 


. , fn \ Jn \ ( 3it\ . /3k \ 

sin J I - + a j + cos J I- + a 1—cos la——1 sin I —+ a I. 

2 cos 2 2a+ y/3 sin 4a — 1. 

sin ^-2aj+2sin 3 ^2a-y^~l 

1+sin ^2a+-^ —sin ^4a—-^ + sin ^6a—— ^ 


cos 2a—sin 4a—cos 6a 
cos 2a + sin 4a—cos 6a 
cos 2a+sin 4a—cos 6a. 


4.316. 


sin 2 —2a^ — sin 2 + 2a^. 

/ 5it\ /3n \ 

508 7 

. f 3*\ . (Sit \' 

sin 1 I a+-j )+sin I——a1 
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4.318. 


3tg 2 (a + 3n) —1 




1 — 3 tg 


4.319. sin 2a+cos 2a—cos 6a—sin 6a. 

1—2sin 2 a 

4.320. 


2tg (^ +a )cos>(^+a) 

4.321. cos 2 + a^ —sin 2 ^^ + a^. 


-tga + sin {-+a}—cos ( a—). 

\ V J \ V 


4.322. 


2 cos 2 | 

<9ji \ 

1 S2n | 

< ln\ 
a+— 
t 4/ 

1+cos | 

^-4-2aj sin 

H) 


ctg 


(B 


4.323. sinasin 2 (a—270°) (1 +tg 2 a) + cosacos 2 (a+270°) (1 +ctg 2 a). 

4.324. sin 2a+cos 4a—sin 6a. 

4.325. cos 2 2a—3 sin 2 2a. 

4.326. cos 2 (na/2) — sin 2 (/na/2). 


4.327. 1+tg ^2a-0+cos _1 ^2a+^. 


4.328. 


2sin ^-+a^+-^sin —a^ 

4.329. cos 2 —2a^—cos 2 ^^ + 2a^. 



4.330. sin a— 


4.331. tg 210°+ctg 210°+tg 220° + ctg 220°. 
Aoxa3aTb crrpaBCfljmBOcrb paBCHCTB (4332—4.354): 

sin 24° cos 6°—sin 6° sin 66° 

4332. -=-l. 

sin 21° cos 39°—sin 39° cos 21 ° 

sin 20° cos 10° + cos 160° cos 100° 

4333. -= 1. 

sin 21° cos 9°+cos 159° cos 99° 

cos 63° cos 3°—cos 87° cos 27° 

4334. -= —tg24 . 

cos 132° cos72°-cos42°cos 18” 
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- cos 64° cos 4° —cos 86° cos 26° 
cos71°cos41°—cos 49° cos 19° 
cos 66° cos 6°+cos 84° cos 24° 
cos 65° cos 5°+cos 85° cos 25° 
sin 2 70° sin 2 50° sin 2 10° = 1/64. 

v^6 —o^2 v/ 6 -t- -v/2 

a) sin 15°=—-—; 6) cos 15°=--—. 

4 4 

V^+l s/5- 1 

a) cos36° = ——; 6) sin 18°=—-. 

4 4 

ctg 10° ctg 50° ctg 70° = ctg 30°. 

sin 20° sin 40° sin 60° sin 80° 

-= 3. 

sin 10° sin 30° sin 50° sin 70° 

sin 10° sin 30° sin 50° sin 70° = 1/16. 
sin 20° sin 40° sin 60° sin 80° = 3/16. 

3n n 1 

sin-sin — =-. 

10 10 2 

k 2ji 4 n 6 n 1 

COS —h COS-1-cos-1-COS —=-. 

5 5 5 5 2 


ctg 60° 4- tg 60° 4 ctg 50°+tg 50°=—p cos 20°. 

V3 

4k 2n n 

8 cos — cos —cos - = 1. 

9 9 9 

tg 9° + tg 15° - tg 27° - ctg 27° + ctg 9° + ctg 15° = 8. 

’“HiMK) l 

/ 5*\ 

1 +cos I a-I 

\ 2 / 

.. cos 70° + 8 cos 20° cos 40° cos 80° = 2 cos 2 35°. 

/3n \ 3a . 3a r 3a 

1—cos-3a —sin 2 —l-cos 2 — = 2V2cos — s; 

\ 2 / 2 2 2 

( n\ /5n \ 

cos (2a—- ]4sin (3it-4a) - cos I—46a 1 


sin 2 —t-cos 2 — = 2V2cos — sin 


\ 2 4/ 


cos ( 2a - - ]+sin (3a—4a)—cos (- 
4 sin (5n—3a) cos (a-2a) 

_L_A. 4 . 

sin 10° cos 10° 

cos 36°—sin 18° =• sin 30°. 


= cos 2a. 
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BhtHHCiHTb (4355—4.367): 

. n . 3n , Si . In 

4355. sin* -4-cos 4 —(-sin 4 —I-cos 4 —. 

8 8 8 8 

4356. sin 20° cos 50° sin 60° cos 10°. 

4357. cos (3 ji/ 5) cos (6n/5). 

cos 68° cos 8°—cos 82° cos 22° 

4358. -. 

cos 53° cos 23°—cos 67° cos 37° 

cos 70° cos 10° + cos 80° cos 20° 

4.359. -. 

cos 69° cos 9° + cos 81 ° cos 21 ° 

cos 67° cos 7°—cos 83° cos 23° 

4.360. -tg 164°. 

cos 128° cos 68°—cos 38° cos 22° 

sin 22° cos 8°4-cos 158° cos 98° 

4.361. -. 

sin 23° cos 7° 4-cos 157° cos 97° 

6sina —7cosa4-l a 

4.362. —---ccjih tg - = 4. 

8sina+9cosa—1 2 

4.363. tg ^4-xj + tg ecjm tg 4-x^ = 


4.364. sin 


a+P 


h cos-, ccjih sina + sin/J=-; cosa+cos P- -; 


5 n n „ 

— <a<3itH — <B<0. 
2 2 


4.365. cos 


ccjih sina + sin/f= 


OL + P 7 


5ji 

— < a < 3 it 
2 


H - <P< 0 . 

2 

4.366. sin 3 a—cos 3 a, ccjih sin a — cosa=n. 

2 sin 2a—3 cos 2a 

4.367. -, ccjih tg a = 3. 

4 sin 2a+5 cos 2a 

3Hau, tto A, B h C — BHyrpcHHHC yrjiu HCKOToporo rpeyrojibHmca, 
AOKa3aTb cnpaBCfljiHBocrb paBCHCTB (4.368—4.374): 

ABC 

4.368. sin/l 4-sin 5+sin C=4cos - cos - cos -. 

2 2 2 

sin A 4- sin B+ sin C A B 

4.369. -= ctg - ctg -. 

smA+sinB— mC 2 2 

4.370. sin 2A 4- sin IB 4- sin 2C— 4 sin A sin B sin C. 

sin C 

4.371. -= tg/44-tgA 

cos A cos 5 
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3 A 3 B 3 C 

4.372. sin 3A + sin 31? + sin 3C = —4 cos — cos — cos —. 

2 2 2 

4.373. sin 4A + sin 4B +sin 4C= — 4 sin 2A sin 2 B sin 2C. 

A B B C C A 

4.374. tg - tg —l-tg - tg - + tg - tg -= 1. 

2 2 2 2 2 2 

4.375. Hafira tg (x/2), ecjm h3bcctho, hto sin jc+cosx= 1/5. 

1 — 2 sin 2 (a/2) 

A '1^/' »■>__A— / . ir*\ ... _W_ v ' ' 


4.376. 3Has, tto tg (a/2) = m, HafiTH ■ 


1+sina 


1 +cos 2a 

4.377. Hafira 3HaneHne Bbipaxemix — -, ecjiH h3bcctho, hto 

ctg (a/2) — tg (a/2) 

sina + cosa = /w. 

sin (a+P) p 

4.378. H3BecTHO, hto- =-. HafiTH ctg/J. 

sin (a — /?) q 

4.379. 3Haa, hto sin a+cosa = /n, HafiTH sin 6 a + cos 6 a. 

-t 

4.380. H3BecTHO, tto tga =p/q. HafiTH sin 2a, cos 2% h tg2a. 

4.2181. HafiTH cos 2a, ecjm h3bcctho, tto 2 ctg 2 a + 7 ctg a + 3 = 0 h hhcjio 
a ynoBJieTBOpaeT HepaBeHCTBaM: a) 3jr/2<a<7n/4; 6) ln/4<a<2n. 

4.382. HafiTH sin 2a, ecjm h3bcctho, hto 2 tg 2 a —7tga + 3 = 0 h hhcjio 
a ynoBJieTBopseT HepaBeHCTBaM: a) n<a<5n/4; 6) 5;t/4<a<3»r/2. 

cos (a + P) p 

4.383. M3BCCTHO, hto-=-. HafiTH tg p. 

cos (a -P) q 

4.384. florcuaTb, tto Bbipaxeime 


1 —2sin 2 ^a——^ + ^/3cos ^2a+—^ 
sing-2a) 


»m n 

HC 3HBHCHT ot a, me a#--1-. 

2 12 

a p y a P y 

4.385. floKa3aTb, hto tg - + tg —l-tg - = tg - tg - tg -, ecjm a+P+y = 2n. 

2 2 2 2 2 2 

4.386. floKa3aTb, hto BupaxeHHe tg ^2a — sin ^4a-f-^ + cos ^4a+ 


H— j He 3aBHCHT ot a, ecjiH a#- (4n + 3). 

2 y 8 

4.387. JX oica3aTb, «jto BtrpaaccHHC 


(* + t) 


sin* a+cos* a— 1 


se 3aBHCHT ot a, ecjiH aytnn/2. 


5-362 
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4.388. floica3aTb, hto BupaarcHHC sin (250° +a) cos (200° — a) — 
—cos240°cos (220°— 2a) He 3aBHCHT ot a. 

4.389. floraaaTb, hto BupaaceHne cos 2 a+cos 2 <p + cos 2 (a + <p)— 
— 2cosacospcos (a + g>) He 3aBHCHT hhoti,bh ot <p. 

4.390. Bubccth 4>opMyjiy cos (n+1) a = 2cos a cosna—cos (n— 1) a, me 
n — jno6oe fleficTBHTejn.Hoe hhcjio, h c ee noMomwo npeflCTaBHTb cos 3a 
h cos 4a b BHfle mhotohjichob ot cos a. 

4.391. P,OX33&Tb, hto 


4 sin 


(»•+-*) «■ (so--?) 


cos (3a/2) 
cos (a/2) 


4.392. flaao sin a+sin/} = 2 sin (a + /J); tx+fh^ljui (neZ). Hafirra 

tg (a/2) tg (p/2). 

4.393. Iloica3aTb, hto ccjih p iioctojihho, to <\>yuxu}ix /(a) = 
/>cos 3 a—cos3a />sin 3 a+sm3a 

—-h-Tarxe xBJiaeTca iioctojjhhoh. 

cos a sin a 

4.394. ffaaa (pyaxuus f (x)=cos* x + sin 4 x. Ha&m f (a), ecuu imecrHO, 
hto sin 2a=2/3. 

4.395. Aoxasan., hto ccjih a+/) = 60° (a>0, /?>0), to tgatg/J<l/3. 


flosajaTb TO*necTBa (4.396—4.409): 
3 —4cos2a+cos4* 

4.396. 


Tpyima B 
-4 

=tg 4 a. 


sin 6a 
sin 2a 


3+4cos2a+cos4a 

4.397. ctg (270°—2a)+ctg (2i0°-2a) + ctg (150° - 2a) = 3 tg 6a. 

4.398. ctg (H( 1+cos ^2a—cos 1 2a + 2cos (4a—2 ji) = 

4.399. 8 cos 4 a—4 cos 3 a — 8 cos 2 a + 3 cos a +1 = — 2 sin (7a/2) sin (a/2). 

4.400. cos (a+ /J) cos y 4- cos a + cos /}-+ cosy-sin (a+/f) siny = 

a +P a+y P+y 

= 4 cos-cos-cos-. 

2 2 2 

4.401. cos —6a^ sin 3 (a—2a) —cos (6a — n) sin 3 — 2a^j = cos 3 4a. 

4.402. 8 cos 4 a+4 cos 3 a — 8 cos 2 a — 3 cos a 4- 1 = 2 cos (7a/2) cos (a/2). 

4.403. sin 2 a+sin 2 /?—2 sin a sin/icos (a—/?) = sin 2 (a—/?). 

8cos 4 a—4cos 3 a—8cos 2 a+3cosa+l 7a a 


4.404. 


. , , = -tg — tg -. 

8 cos* a+4 cos 3 a—8cos 2 a—3cosa+l 2 2 


sina+sin/I+siny—sin (ot+P+y) a +p p+y y+u 

4.405. -= tg —— tg-tg-. 

cos a+cos cos y+cos (x+P+y) 2 2 2 

4.406. ctga—tga—2tg2a—4tg4a...—2*tg2*a=2* +l ctg2* +1 a, n — jxkj» 
6oe HaTypajiiHoe qejioe hjih 0. 
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sin2«a 


4.407. cosa+cos3a + cos5a+... + cos (2ft— 1) a =-, rt — tocjio cjia- 

2 sin a 

racMbix. 

. cos (n+1) a'sin/ia n 

4.408. cos 2 a + cos 2 2a + ... + cos 2 na =-1--, n — thcjio 

2sina 2 

cjiaracMMX. 

n cos (tH- 1) a'sinna 

4.409. sin a + sin 2a+... + sin na =-, n — bhcjio 

2 2 sin a 

anaiacMux. 


YnpocTUTb BupaaceHiia (4.410—4.412): 

4.410. sin 3 2a cos 6a + cos 3 2a sin 6a. 

4.411. 3 sin a cos 3a + 9 sin a cos a — sin 3a cos 3a — 3 sin 3a cos a. 

4.412. 4 (sin 4 x4-cos 4 x) — 4 (sin 6 x 4-cos 6 x) — 1. 
npeo6pa30BaTb b npOH3BeaeHne (4.413—4.415): 

4.413. sin 3 a cos 3a 4- cos 3 a sin 3a. 

1 / 1—cos 2a l+cos2a\ 

4.414. - I ——-1-- 4- ctg 2a 4- cos 2a 4- sin 2a. 

2 \cos 2 a— 1 sin 2 a— 1/ 

4.415. cos 22a+ 3 cos 18a+3cos 14a 4-cos 10a. 

/)oica3aTb cnpaBe/yiHBocTb paBeHCTB (4.416—4.440): 

b 2 b 4b 8b 16b 1 

4.416. cos — cos — cos — cos — cos -— = —. 

33 33 33 33 33 32 

271 471 671 1 8b 27171 

4.417. 3 sin —I-sin — — sin-sin — = 8 sin 3 — cos —. 

17 17 17 2 17 17 17 

2 n 4b 8ti 16b 32b 1 

4.418. cos — cos — cos — cos — cos — = —. 

31 31 31 31 31 32 

4.419. tg 20° cos“ 1 20° tg 40° cos -1 40° tg 60° cos -1 60° tg 80° cos" 1 80° = 

= 48. 

4.420. sin 10° sin 20° sin 30° sin 40° sin 50° sin 60° sin 70° sin 80° = 3/256. 

b 2b 3b 12b 13b 14b 

4.421. cos — cos — cos —...cos — cos — cos —= —1/2 . 

15 15 15 15 15 15 

b 2b 3b 4b 5b 6b 7b 

4.422. cos — cos — cos — cos — cos — cos — cos —= 1/2. 

15 15 15 15 15 15 15 

4.423. sin 10° + sin 20° + sin 30° + sin 40° + sin 50° = 0,5 sin 25° sin " 1 5°. 

4.424. ctg 80° ctg 70° + ctg 70° ctg 30° + ctg 30° ctg 80° = 1. 

4.425. ctg 70° + 4 cos 70° = ^3- 

4.426. tg 9° - tg 27° - ctg 27° 4- ctg 9° = tg 15° + ctg 15°. 

4.427. cos 50° + 8 cos 200° cos 220° cos 80° = 2 sin 2 65°. 

4.428. sin 18° sin 54° =1/4. 

4.429. sin 2 (arctg3—arcctg (—1/2))= 1/2. 

4.430. sin 2 (arcctg (1/2)—arcctg (—1/3))= 1/2. 
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(■ 1\ (l 15\ 7 

4.431. sin I 2arctg - J + tg I - arcsm — 1=-. 

/ 1\ /I 15\ 1 

4.432. sin 2arctg - —tg - arcsm — =-. 

V *2; 6 \2 17/ 5 

4.433. cos (2arctg2)—sin (4arctg3) = 9/25. 

36 15 n 4 

4.434. arccos-arccos —=—arcsm 

85 17 2 5 

a 36 15 / 3\ 

4.435. - + arccos — = arccos —l- arccos — . 

2 85 17 \ 5/ 

4.436. cos (2 arcctg 7) = sin (4arcctg3). 

4.437. cos (11 n/5) — cos (2rc/5) = 1 /2. 

4.438. sin 84° sin 24° sin 48° sin 12° = 1/16. 

4.439. tg 830° + tg 770° + tg 740° = tg 470° ■ tg 410° • tg 380°. 

4.440. tg 12° tg 24° + tg 24° tg 54° tg 12° = 1. 

BuHHcnuTb (4.441—4.462): 

/lla 1 2 b\ (U a 1 2 b\ 

4.441. ctg- V- arccos — ) + ctg-arccos — . 

\4 2 a) 2 a) 

(in 1 2 a\ (In 1 2a\ 

4.442. tg —t-- arccos — ) + tg I-arccos — 1. 

*\4 2 b) \4 2 b) 

5 a ,/5i 1 . 2v/2-l\ 

4.443. ctg-2 sin 2 [ —+ - arcsm-I. 

° 4 \ 2 2 3 / 

.(in l . 3\ ,(5n 1 . 4\ 

4.444. cos® (-arcsm - —cos® —arcsm - I. 

V 2 2 5/ V 2 2 5/ 

1 . /5» 1 4\ 

4.445. -—cos* —arccos - . 

4 \2 2 5/ 

1 /3a 1 . 3\ 

4.446. --cos*-arcsm - I. 

4 V 2 2 5/ 

4.447. arccos (cos (2 arcctg (V^—1)))- 

4.448. arcsin (cos (2 arcctg {-Jl— 1))). 

4.449. tg (arccos J = 4- arccos , - ), w a<0. 

V y/l+7 2 Ji+a 2 / 


4.449. tg (arccos J = 4- arccos , - w a<0. 

V y/l+a 2 y[V+a 2 ) 

. (bn 1 . 3 \ .(In 1 . 4\ 

4.450. cos® (—arcsm - )+cos® (-arcsm - ). 

\ 2 2 5 / \ 2 2 5 / 

4.451. cos 260° sin 130° cos 160°. 

4.452. tg arcsin 
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(5n 1 / 4\\ 

4.453. ctg I —+ - arccos I — - 11. 

4.454. sin 2 ^arcctg -—arctg 

I 5 12 \ 

4.455. tg 2 arccos —-==—arcsm — J. 

V V26 13 ) 

. (\ 4 N 

4.456. sin I - arcsin - — 2 arctg (—2) 

\2 5 j 


arcsin - — 2 arctg (- 


(\ 3 ( l\\ 

4.457. ctg I - arccos 2arcctg I — - J j. 

(\ 3 \ 

4.458. tg f - arccos - — 3 arcctg (— 2) I. 

4.459. cos arcsin - — 2 arcctg ^ 

(\ 3 \ 

4.460. cos I - arccos - — 2 arctg (— 2)1. 


- arccos - — 2 arctg (- 


(5n 1 b\ ( 5n 1 b\ 

4.461. tg — b- arccos - +tg-arccos - . 

\4 2 a) \ 4 2 a) 

/I 3 \ 

4.462. tg I - arccos -—2arctg (—2) j. 

X 1+2 yfl 

4.463. Hafira ctg ecnH imecTHo, hto sinx — cosx= - . 

2 3 

4.464. floKa3aTb, tto ecjm sin a =1/3, sin /i= 1 /(3^/TT), siny = 3 ty/\\ (a, 
Pay — ocrpue nonoxHTejibHfaie yrnw), to a + /i+y = 90 o . 

(it \ (it \ 5n 

4.465. 3naa, tto tga=m, HafiTH sin 2 - + a — sin —a —cos — x 

\4 J \6 J 12 

(5 it \ 

x sin-2a I. 

\12 J 

4.466. H3BecTHO, tto cos2a = m. HafiTH sin 6 a + cos 6 a. 

4.467. HafiTH cos 8 a-sin 8 a, ccjih h3bcctho, hto cos2a = /n. 

sin 4a+sin 10a—sin 6a 

4.468. HafiTH 3HawHHe BbipaxeHHa --—, earn h3bcctho, 

cos2a + l — 2 sin 2 4a 


hto sin a—cosa = w. 


B)~ 


( 3 *\ 4 it , x Sx 

X -1=- H TTO 0 < JC < —, HafiTH sin - cos — . 

2/ 5 2 2 2 

4.470. IlycTi. A, Bn C — BHyrpcHHHC yrnw HexoToporo TpcyrojibHHxa. 
floxa3aTb, hto sin 2 .4+sin 2 J+sin 2 C-2cosyl cos5cosC=2. 
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4.471. /JoicajaTb, hto ecjiH cos 2 a = cos 2/1 cos 2y, to 1 4 - ctg (a+/I) x 
xctg (a—/J) = sin _ 2 y. 

4.472. Ilycrb A, B a C — BHyrpeHHHe yrjiu Hesoroporo rpeyrojitHinca. 

flOKa 3 aTb, HTO 


sin (2n+ 1) .4 + sin (2 n+ 1) 2?+sin (2 n+ 1) C= 

h 2n + \ 2n+1 2 / 1+1 

= (—1) 4 cos- A ■ cos- B e os- C, 


rac n — qenoe hhcao. 

4.473. Ilycrb A, B h C — BHyrpeHHHe yrjibi HexoToporo TpeyronbHmca. 

/^ 0 Ka 3 aTb, HTO 

sin2nA + sin2nB + sin2nC=(— 1)" +1 4si nnA sin/iBsinnC, 


rfle n — aenoe hhcao. 


4.474. /JoKa3aTb, hto paBeHCTBO (sin <?)*+ (cos <pf = 1 BmionHaeTca Ana 
bccx <pe(0, nj2) b tom h to/h>jco b tom cjiynae, eejm x=2. 

4.475. /],OKa3aTb, hto BbipaaceuHe 4 cos a cos ip cos (a — <p) + 2sin 2 (a — 
— <p)—cos2<p ae 3abhcht ot <p. 


4.476. Hafira Hiun6ojibmee 3HaneHHe BbipaxeHHA sin 2 


— sin 2 



npH 0<a<a/8. 



4.477. Hafir h HaHMenwuee 3HaneHHe BbipaaceHHa - npu 

1 +sin — 8a^ 

0 < a < n/8. 

4.478. floKa3aTb cnenyiomee yrBepxAeHHe: ruia toto hto6u b rpeyrojib- 
HHKC ABC OflHH H3 yrJIOB 6bUI paBCH 60°, HeoGxOAHMO H AOCTaTOHHO, HTo6hI 
BbinojiHanocb paBeHCTBO sm3.4 + sin35+sin3C=0. 

4.479. floxa3aTb cnenyiomee yTBepxneHHe: Ana Toro hto6u b Tpeyronb- 
HHice ABC oahh H3 yrnOB 6 ua paBeH 36° hjih 108°, aoct3tohho, hto6u 
B bmojiHanocb paBeHCTBO sin 5.4 + sin55 + sin5C=0. 

4.480. fl,oxa3aTb cjieayromee yTBepxneHHe: ana toto Tro6hi oahh h 3 
yrnoB ipeyroAbHHxa ABC 6ha paBeH 36° hah 108°, hcoSxoahmo, hto6lj 
BbmoAHaAocb paBeHCTBO sin 5 A + sin 55 + sin 5C=0. 


4.481. HafiTH HaHMeHbmee 3 HaneHHe BupaacenHa 
0 < a < ji/ 4 . 


ctga-tga 
cos 4 a+ 1 


npH 


4.482. HafiTH HandoAbiuee 3 HaneHHe Bbipaaceana 


cos 2 a +1 


npH 


ctg (a/ 2 )—tg (a/ 2 ) 

0<a<n/2. 

4.483. Roxanzih, hto ecm tgatg/J=l, to sin2a=sin2/8 h cos2a= 
= —cos 2 p. 


134 



4.484. 3Has, tto ctg 


(H-i- 


x 5x 

0<x<n/2, HafiTH cos - cos —. 

2 2 


4.485. Hafirra HaH6oju>mee 3HancHHe BbipaaceHHa - 

sir 6 

0<ot<«/2. 


1 

-— npH 

sin 0 a 4-cos a 


4.486. HafiTH HaH 6 ojiiinec 3 HHHCHHC BbipaaceHHa -— 

sin* a+cos a 


npu 


0 < a st/ 2 . 

4.487. 3Has, tto sin 


("-)-> 


x 5x 

HaHTH sin ~ sin —. 

2 2 


4.488. floKa3aTb, tto ecjiH ana HencoTopux THcen oiJhj BbrnojiHacrca 
paseHCTBO (1 —sin a) (1 —sin/?) (1 — siny) = (l 4-sin a) (1 4-sin//) (1 4-siny), to 
lcaamaa H3 TacTcfi 3toto paBCHCTBa paBHa |cosacos/icosy|. 

4.489. flosaaaTb, tto ana thccji <p, ynoBneTBOpaiomHx HepaaeHCTBaM 
0 < q> < rc/4, BbinonnaeTCs paBCHCTBO 


l-tg<p4-tg 2 9-tg 3 <p4- 




cos 9 


2 sin ( 71 / 44 - 9 ) 


4.490. HafiTH HaHMeHbinee 3naTCHHe BbipaaceHHa sin 6 a -f cos 6 a npa 
0<a<»t/2. 

4.491. HafiTH HaHMeHbinee 3HaTCHHe BbipaaceHHa sin* a 4-cos 4 a npn 
0<a<st/2. 

4.492. noita3aTb, tto ecjiH a nocroaHHO, to (Jjymama / (x) = cos 2 x 4- 
4-cos 1 (a 4- Jt) — 2 cos a cos x cos (a4-Jc) Tajcace aBnae-rca nocroaHHofi. 

4.493. HafiTH cyMMy 1 4-cos4a4-cos 8a4-...4-cos4na. 

4.494. IIoKa3aTb, tto ecjiH x= tg 5°, y = tg 20° h z—tg65°, to 
xy+yz + zx— 1. 

4.495. floKa3aTb, tto tg 142°30'4--v/6 + >/3 — >/2 ecTb nenoe thcjio. 

4.496. ElycTb A, B, C — yrjiu Tpeyrojibiimca. /JoicaaaTb, tto 
8 sin (A/2) sin (B/2) sin (C/2) < 1. 

4.497. IIoka3aTb, tto ecjiH arctg * 4- arctg y -f arctgz = 7t, to jr4y4-z = 
= xyz. 

4.498. noKa3aTb, tto ccjih arctg x 4- arctg y 4- arctg z = n/2, to 

jcy4-yz4-zx= 1. 

4.499. riycib A, B, C — yrnu TpeyronbHHxa. flosaaaTb, tto 8 cos A x 
xcos5cosC< 1. 

4.500. IlycTb A, B, C — yrnu TpeyrojibHHKa. Hcnonb3ya HepaBCHCTBO 
cos/lcos-ficosC^l/S, flOKaaaTb, tto sin 2 A 4-sin 2 B+ sin 2 C<9/4. 



TJIABA 5 

TPHTOIIOMETPHHECKME YPABHEHHfl 


VKA3AHM5I K PEmEHfflO 
TPHTOHOMETPHHECKHX YPABHEHHft 


1°. IJpocmeuutuMu mpueonoMempuuecKUMu ypaeneHunMu Haiti BaioTCH ypaBHemm 
BBjja sinx=a (rae |a|^ 1), cosx=a (rae |a| ^ 1), tgx=a (rae — co<a< + oo), clgx-a 
(rae — oo<a< + oo). Oop^yau peineHHfl sthx ypaaHeHHH hmckjt cneayiomHfi Baa 
(3aecb h b aajibHefiiueM ne Z 03aaiaeT, <rro n — aeaoe ihcjio): 


sin x=a; x=(—1)" arcsina + an, neZ; (5.1) 

cosx=a; x« ±arccosa + 2nn, neZ; (5.2) 

tgx^a; x=arctga + an, ne Z; (5.3) 

ctgx»a; x=arcctga + an, neZ. (5.4) 

B aacTHUx cayaaax npa a«= 0, a=l, a= — 1 noayiaioTcs caeayKHiwe <]>opMy:iti: 

sinx=0; x=»nn, ne Z; (5.5) 

sinx=l; x=a/2 + 2an, neZ; (5.6) 

sinx=« — 1; x = — a/2 + 2an, neZ; (5.7) 

cosx=0; x=a/2+an, neZ; (5.8) 

cosx=« 1; x*»2an, neZ; (5.9) 

cosx= — 1; x“H+2an, neZ; (5-10) 

tgx=0; x=an, neZ; (5-11) 

ctgx«=0; x = a/2 + an, neZ. (5-12) 


yp&BHeHHs Baaa an (tux+<p) = a, cos (mx+cp)=a, Ig (p)x + cp)=b, 
ctg (cox +cp) = b (ja| <1, <d^0, <p, b — .uo6tie aeficTBHTejitHtie HHcna) Taote othocst- 
cs x npocrefiniHM. Hx caeayeT peman> cpa3y no $opMyaaM (5.1)—(5.4), aaMenHB x Ha 
co x+<p. 

(n \ \Jl 

Ilpotep 1. PeniHTb ypaBHCHae sin (- —2x 1=*—. 

a k \/3 

□ CoraacHO $opMy ne (5.1), hmccm —2x=(-l) arcsin-t-an. Tax xax 

_ 6 2 

V3 a a nn „ a a an 

arcsin — to - — 2x»(— 1) - + an, OTxyaa x= —(— 1) -H-1 — huh 

23 6 3 6 12 2 


a+i n n 

x-(-l) -+— (6n + l), neZ. ■ 

6 12 

Ecaa ypaBHCHae se asaseTcs npocrefiniHM, to c noMombio ToxaecTBeHHbix 
npeo6pa30BaHHS ero Hyxao c booth e oaaoMy h.tb secKoabKHM npocrefiniHM ypaBHe- 
hhxm, coBoxynaocTb xoTopux paBHOCHabHa aaaaHHOMy. 

2 . n P H pOUCHHH TpHTOHOMOTpHHOCKHX ypaBBCHHfi laCTO HCOOab3yiOTCX pa3- 
noxerae Ha mhoxht«ah h BBeaeme hoboS nepeMeHHofi (Mcroa noacraHOBKH). 
Ilpmtep Z PeniHTb ypaBHCHae sin x - sin lx cos 3x. 

□ npHMCHBB e sinix $opMyny (4.13), noaytHM 


sinx-2sinxcosxcos3x, linx (1— 2co*xco*3x)»0. 
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Tax rax 06 a mhoxchtcjix b jieBOfi aacTH yroro ypaBHeHHS hmoot cmucji npH jno 6 bix 
3HaieHHXX X, TO OHO paBHOCHJIBHO COBOKynHOCTH jJByX ypaBHeHHH! sin x = 0 

h 1 — 2cosxcos3x=0. 

Corjiacao (JwpMyjie (5.5), nepBOMy ypaBHcmno ynoB.ieTBopsuoT' 3Ha«ieHHS 
x=nn, neZ. 

fliia pemema BToporo ypaBHeaHfi npeo6pa3yeM npon3BefleHHe rocHHycoB b cvm- 
My no (Jwpwyjie (4.26); HMeeM 1 - (cos 4x +cos lx)=0. Tar rax 1 -cos4x=2sin 2 2x 
[cm. <J>opMyjiy (4.16)], to ypaBHeHHe npHHHMaeT bhh 2 sin 2 2x-cos2x=0 aim 
2(1— co* 2 2x) — cos2x = 0, OTryaa nojiyiHM 2cos 2 2x + cos 2x - 2 = 0 — rBaapaTHoe 
ypaBHeHae OTHOCirrejibHO cos2x. ITojiaraa cos2x=z, HMeeM 2z 2 +z—2=0. Peinaa bto 


ypaBHeHHe, aaxonHM z\ 
ypaBHeHHe cos 2x=Z 2 


-l+y/l7 



He HMeeT 


-l-y/il 

=-. Tar rar |z 2 | 

4 

pememifi. OctaeTca 


■1-V17I 


>1, TO 


peimm, ypaBHeHHe 


-1+V17 V'7-l 

cos2x=-. IIo <j>opMyjie (5.2) HaxoflHM lx = ±arccos-+2nit, ifceZ. 

4 _ 4 

1 J\l-\ 

HTax, nojiyaaeM OTBex: x=nn, x= ±- arccos ——-l-nit, n, keZ. ■ 

2 4 

npH peuieHHH ypaBHeHHH MeToaoM paxioxeHBS Ha mhoxhtcjih oho Moxer He 
6 hm> paBHOcH.n, hum nojiyieHHofi COBOKynHOCTH ypaBHeHHH, Tax rat bobmoxho 
noaBJieHHe nocropoHHKx xopHeft. Mto 6 u H36exari> oiuh6kh b oiBere, hyxho hc- 
KJiioHHTb H3 no.iyMeHHUx 3HaaeHHH HCHiBecTHoro re, ana roTOpux laaaHHoe ypaBHe¬ 
HHe He HMeeT CMucjia. 

IlpaMep 3. PemHTb ypaBHeHHe (1—sinx) (tg 2 x—3) = 0. 

□ HaaaeM 3HaieHHa x, yaoBJieTBOpjDOiuHe raxuoMy B3 ypaBHeHHH 1 — sinx=0 
h tg 2 x— 3=0; ecim sin x = 1, to no <[>opMy.iie (5.6) noayn&M 

x=7t/2 + 2nJfc, keZ; (*) 

ec.TH tg 2 x = 3, t. e. tgx= ±y/l, to no 4»pMyae (5.3) HMeeM 

x= ±n/3 + nn, neZ. (**) 

OjxHaro 6ujio 6 u oiuhSomhum ciHTan, otbctom o 6 be, 0 HHeime peuieHHH (*) 
h (*•). flejio b tom, tto HCxojiBoe ypaBHeHHe He HMeeT CMucjia aim maneHHH 
x = n/2 + nn (n e Z), noiroMy nepBoe H3 npeanonaraeMBix peuieHHH HenpHTOjmo h ot- 
BeTOM SBJiaeTCS toju,ko Bxopoe peiueHHe x = ± n/3 4- Tut (n e Z). ■ 

IlpaMep 4. Pemam. ypaBHeHHe cos x cos 2* cos 4x = 1/8. 

□ Han6ojiee 6ucrpuH cnoco6 peiueima — yMnoxeime npaBofi h .leBoft aacrefi 
paBeucTBa Ha 8 sinx, xots npH stom bo3moxho noss-'ieuBe nocroponHHX xopaeu. 
Mto6m Bn6exan> yroro, cnenyer ysumiBaTb, hto b croHiaiejibHoe peiueime He 
aojEKHbi BxonHTb 3HaienHH x, ana xoTopux sin x = 0, t. e. maieHHs x=m (neZ), Tax 
rax ohh He ynoBJieTBopiuoT acxoaHOMy ypaBHeHHH). 

nocjie yMHoxeHHs Ha 8 sin x ypaBHeHHe npHMer bhu 

8 sin xcos x cos 2x cos 4x = sin x. 


nocjieflOBaTe.-tbHO ipaxau npHMCHHB <j>opMyjiy CHHyca hbohhoto apryMeHTa 
(4.13), nojiyiHM cHaiajia 4 sin 2x cos 2x cos 4x=sin x, 3aTeM 2 sin 4x cos 4x=sin x h na- 
Jiee sin 8 x=sinx hjih sin 8 x—sinx=0. npeo6pa3y« no (JiopMyjie (4.20) pa3H0cn> 

7x 9x 

CHHycoB b npoH3BeaeHHe, no.iyaaeM sin — cos — = 0. 


lx lx Ink 

nycrb sin —=0; Toraa —=nfc (ke Z), OTxyaa x=- (keZ), npuneu cneayer 

?7 7 


HcxjnoiHTb 3HaieHHx x= 2 nn (n e Z), nojiyaaiouiHeca npn k=ln, xax nocropoHHHe ana 

9x 9x n 

hcxoahoto ypaBHCHM. nycn> Tenepb cos—=0; Torna — =~+nm (meZ), oixyna 

2 2 2 
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n (2m+l) 

x- ---(meZ), npHieM cjieflyeT HaunoiBTb 3 HaieHaa x—jt (2n+ 1) (neZ), no- 

jjytaioinHeca npe m—9n+4 (neZ). tax nocropoHHHe ana. hcxoahoto ypasHea hx. 

2 ji/c n(2m+l) 

Htbx, nony^aeM OTBer: x ——, tab tKJioe ki*7n, neZ; x- - , rot uenoe 

7 9 

ms*9iM-4, neZ. ■ 

3°. OdHopodnbtMu ypaaneHMMu HUUBaioTca ypaBHeHHa cjitnywmero Baaa: 

aaakx+bcoskx—O; (3.13) 

asin 3 Jfcx+4sinltxcosltx+ecos 3 fcx-0; (5.14) 

a sin* kx+b sin* kx cos kx +c sin kx cos* kx+d cos 3 kx - 0 . (5.15) 


ypaBHOme 


a sin 3 kx +4 sin kx cos kx+c cos 3 kx=d 


npH </# 0 He SBAaeTCH OAHOpOAHMM, HO erO MOXHO rtpHBeCTH t OAHOpOAHOMy 
ypaBHeHHK) bhab (5.14), saMemB hhcao d TOXAecraeHHO paBHUM eMy BupaxeHHeM 
a (sin 3 kx + cos 3 kx). 

flna peinemu ypa.BHean2 (5.13)—(5.13) b CAynae a ?0 paccMOTpHM ratne 3Hane- 
hhx x, npH xoTopux cositx— 0. Torfla H3 xaxAoro ypaBHeHHa cneAyer, ito npa Tex xe 
3Ha<ieHHBX X AOAXHO 6biTb H SIB Jtx = 0, a 3TO HCB03M0XH0. 3HBHHT, peUJGHHSMH 3THX 
ypaBHCHHft Moryr 6utb toabko raue SHaieHHa x, npa tOTOpux cos lex #0. IIosTOMy 
ecAH (npH as*0) pa3AeAari> o6e lacra ypaBHeHHa (5.13) Ba cos kx, ypaBHeHHa (5.14) — 
Ha cos^/tx, ypaBHeHHa (5.15) — aa cos 3 /tx, to norepa xopHeft He npoa3oaAeT. 

B pe3yABTare noAynaeTca aAre6paanecKoe ypaBHerae OTHOcareAbHO tgfcx, aah 
peuieHHa tOToporo cneflyeT npoH3Becra noACTaHOBty igkx—z. 

Ilpmep 5. PeuiHTB ypaBHeHae 


. ( 3n \ 

tr xcos —hx) 

\2 J 


+ 3 sin 3 x cos x—sin x cos ; 


3 x—sin 3 (x-^j 


cosx = 0. 


□ HcnoAi> 3 ya (JtopMyAU npaBCAeHHa, noAynaeM 

3 sin 3 x + 3 sin 3 x cos x—sin x cos 2 x—cos 3 x =» 0. 

3ro oAHopoAHoe ypaBHeHae othochtcabho sin x a cos x, npaneM a s* 0, t. e. 3HaieHHa 
x, npa KOTOpbix cosx— 0. He aBAaioxca peuiCHHaMH 3aAaaHoro ypaBHeHHa. Pa3AeAHB 
■jachu ypaBHeHHa aa cos 3 x, bmccm: 

3tg 3 x+3tg 2 x-tgx-l -0; (3tg 3 x— 1) (tgx + l)=0; 

yjl) n 

3tg*x-l -0, tgx- ±-, x— (6a±l), nsZ; 

3 6 

n 

tgx+1 —0, tgx— —1, x—- (4 k— 1), iteZ. 

4 


n n 

Htbi, noAynaeM otbct x-- (6n±l) h x=- (4k— 1), n, keZ. ■ 

6 4 

IIpH pemeHHH ypaBBCHaft (5.13)—(5.15) b CAynae a = 0 AeneHae Ha cosJtx HeAony- 
cthmo, Tax xax oho npHBOAHT x noTepe xopHeft — Tex 3Ha<ieHHS x, npa xoTopux 
cosJtx— 0. 

npa a—0 ypaBHeHae (5.13) craHOBHTCa npocTeihiiHM, a a aa peineHaa ypaBHeHHa 
(5.14) a (5.15) cneAyer npaMCHirn* mctoa pa3AOxeHHa Ba mhoxhtcah. 

4°. flpyrae npaesiu pemeHHX TpHroHOMeTpmiecKHx ypaBHeaafl paccMOTpHM npa 
pemeHHH npattepoB. 


ripmcep 6, Feman. ypaBHeHHC 3 cos 


■(H) 


2cosx-4. 


□ (Tlpa pemeFHB tbkhx ypaBHemitt yAo6ao acnoABTOBftn. i}>opMyAU noHHxeatfa 
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X 1— COSX X 1+cosx 

CTeneHH (4.16) h (4.17), aoTopue hmctot bha sin 2 -=-, cos 2 - =-. 

2 2 2 2 

3 (1+cos (x—n/2)) 

BocnojiwyeMca BTopoa H3 hhx: -2cosx=4 h nocjie oneBa/mux 

2 

npeo6pa30saHHH no.ryiHM ypaBHeHHe 

3sinx—4cosx = 5. (*) 


Oho jigtko hphboahtcs a ajireGpaHHecKOMy ypaBHeHHio othochtmi>ho tg - c noMO- 

2 

2tg (x/2) 1 —tg 2 (x/2) 

mfaw (bopMyA (4.28) h (4.29), t. e. paseHCTB sinx=-, cosx=-, 

l + tg 2 (x/2) 1 +tg 2 (x/2) 

aepubix ant Boex x^n + 2itn, neZ. Otmcthm, hto 3axieHa sinx h cos x uupaaeHHSMH, 
coAepxauiHMH tg (x/2), MOxeT npHBecrH a noTepe aopnefl BHAa x=n + 2nn, ne Z. 
y AOBJieTBOpaiOT jih 3th 3HaaeHHa x HCXOAHOMy ypaBHeHHio, BhiacHaercs npoBepsofi. 

BhoiojiHHB b ypaBHeHHH («) noflCTaHOBay tg (x/2) = z, aoTopyio aa3UBaiOT «yHH- 
BepcajibHoib), noayHHM ypaBHeHHe z 2 — 6z+9=0. Oho HMeer pemeHHe z=3. Bo3- 
Bpamaacb a nepeMeHHOH x, noayHHM tg(x/2) = 3, crrayaa x=2arctg3+2nn, ne Z. 
Ocraerca nposepHTb, He yAOB.ieTBopaiOT ah ypaBHeHHio (*) HHCJia x = n+2nn, ne Z. 
HMeeM 3 sin (n + 2nn)- 4 cos (n 4- 2nn) ^ 5; 3HaHHT, Buena x — n + 2nn ue hbajuotcb 
peineHHaMa ypaBHeuHS (*). 

Htaa, nonyiaeM OTBer: x = 2arctg3 + 27M, neZ. M 


IlpuMep 7. Peuiirrb ypaBHeHHe sin 6 x + cos 6 x = o (a — 3anaHnoe hhcao). 

□ ripeo6pa3yeM neByro lacrb ypaBHenna no (jiopMyne (1.13) aaa cyMMy ay6oB: 

sin 6 x+cos 6 x=(sin 2 x) 3 + (cos 2 x) 3 = 

= (sin 2 x + cos 2 x) (sin* x 4- cos* x—sin 2 x cos 2 x) = 

1 

= (sin* x+cos* x + 2 sin 2 x cos 2 x) - 3 sin 2 x cos 2 x = 
= (sin 2 x4-cos 2 x) 2 — 3 sin 2 xcos 2 x = 1 — 3 sin 2 x cos 2 x. 

1 


1 

CoraacHO 4>opMyne (4.13), HMee.M sinxcosx = ~ sin2x. Toraa noaysHM pasno- 


CHAbHoe HCXOAHOMy ypaBHeHHe 1 — sin 2 2x=a, OTayAa sin 2 2x=- . Ecah 

4 3 

4(l-a) 1 2 . - 

0<-<1, t. e. 1, ro ypaBHeHHe sin2x= ±- y/3 (1 —a) HMeer pemeHHe 


1 (2 -\ it 

x — H— arcsm - -J3 (1 —a) H— n, neZ. ■ 

2 \3 7 2 

B HacTHOCTH, npn 0=1 pemeHHeM ypaBHeHHa sin 6 x+cos 6 x=l aBAaiOTCa HHCna 
x = nn/2 (neZ). OAHaao 3TO ypaBHeHHe, aaa a MHorne Apyrne, moxho peuiHTb 
Gucrpee, ncnoAb3ya HepaBeHCTBa isinxj < 1, |cosx|<l (cm. npHMepbi 8 h 9). 


2Jfc+2 2Jt+2 

IIpaMep 8. PeniHTb ypaBHeHHe sin x+cos x = l (ifceN). 

□ Jlerao nora.na.TbCt, hto hbcju x=nn/2 (neZ) aBAawrca pemeHHaMH ypaBHe¬ 
HHa. OAHaao eme cneayeT Aoaa3arb, hto Apyrnx pemeHHfl HeT. IIpeAnoAOXHM, hto 
cyiuecTBywT pemeana x=a^an/2 (ne Z). Taa aaa |sina|<l a |cosaj<l, to sin 2 a<l 
h cos 2 a< 1. liosroMy ant mo 6oro iieAOro noAOXHreAbHoro k cnpaBeAAHBM HepaBeH- 
. 2*+2 . , 2*+2 , „ . 2t+2 

CTBa sin a<sm*a h cos a<cos a. CaaaAbiBaa hx, HOAynaeM sin a+ 
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2*+l . 2*+2 

+cos a<atrs-t-cosa. Ho sni+cor j» 1; cjieaoBa.Tejn.Ho, sin x+ 

2k+l 

+cos x c 1 jvm bccx THaiesHS x=«j*nn/2 (nsZ). 

3Ha<arr, mjmhhoc ypasBeHne (b toct h oci m , ypaBHeane sm‘x+cos* x= 1) Be hmcct 
pemeBaft, otjothux ot x—mi/2 (n e Z). ■ 

fl pue y 9. Pe mrn . ypasHCHBC sin (ncos2x)=l. 

* 1 „ 

□ no $opxyjie (5.6) HaxooHM xco*2x=-+2xJfc, t. e. cos2x=-+2Jt, fce Z. Ho 

2 2 

1 x 

|cos2xj<l, nosTowy jk-O. Hweeu cos2x=-, 2x= ±-+2 jw (neZ), onym mviyxaeM 

2 3 


otbct: x=- (6»±1), «eZ. 
6 


Tpyimt A 


PcruHTb ypaBHeHHB (5.001—5.175): 

5.001. cos3x—sinx= v /3 (cos x—sin 3x). 

5.002. sin 3z— cos 3z= 73/2- 

5.003. sin2z+cbs2z=72sin3z. 

5.004. 2 (cos4x—sinxcos3x) = sin4x+sin2x. 

5.005. sin 2x sin 6x—cos 2x cos 6x = -Jl sin 3x cos 8x. 

3z 1 . 3z z 

5.006. sin - cos-= sm 2z = sin — cos 

2 2 75 22 

5.007. tg2xcos3x+sin3x+72s»n5x»0. 

5.008. cos I sin ^ + 6/^+cos sin6/«*cos6r+cos 4t. 

5.009. sin ^+2x^ ctg3x+sin (*+2x)—7^ cos 5x—0. 

7S 1 

5.010. sin3x+— sin 5x+- cos 5x=0. 

2 2 


5.011. cos4xcos (iM-2x) —sin2xcos 


(r ix ) 

5.012. (sin 2x+T^ 00 * 2x) J = 2 — 2 cos — x'j. 

5.013. sin3x+sin5x=sin4x. 

5.014. cos x—cos 3x=sin2x. 

5.015. cosx—cos2x=sin3x. 

5.016. cos5x+cos7x=cos (*+6x). 


7$ 


sin4x. 


5.017. cos 
5.018. sin x+sin 


+sinx=2cos3x. 


(l +5X ) +8i 

,1 . / l\ 

in -=*sin I x+-J. 
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5.019. cos x — s/3 sin x=cos 3x. 

5.020. -y/5 sin2x+cos5x—cos 9a: = 0. 

5.021. y/i cos x +cos 2x+cos 4x=0. 

5.022. sin 3x—sin7x = - v /5 sin2x. 

5.023. sin2x+sin (n — 8x) = y/l cos3x. 

5.024. sin (-+3xj—sin (s—5x) = -v/3 (cos 5x—sin 


5.025. sin (15° + x)+sin (45° — x)=l. 
5.026. cos (20°+x) + cos (100°—x) = 1/2. 
5.027. sin (15° + x)4- cos (45° + x) + 0,5 = 0. 
5.028. sin 5x=cos4x. 

5.029. tg (70° + x) + tg (20° - x) = 2. 

5.030. sin 6x4-sin 2*=0,5 tg 2x. 

5.031. tgx+tg2x—tg3x = 0. 

5.032. sin 9.x =2 sin 3 jc. 


5.033. cos 3x = 2 sin 
5.034. sin3x=2cos 


5.035. cos 6x=2sin 



5.036. 
\^ 5 , 037 . 
^ 5.038. 
5.039. 
5.040. 
5.041. 


sinz+sin2x4-sin3z=cosz+cos2z + cos 3z. 

cos 9x—cos lx +cos 3x—cos x — 0. 

sin x—sin 2x4-sin 5x4-sin8x=0. 

cos lx 4-sin 8x=cos 3x — sin 2x. 

sin x —sin 3x—sin 5x4-sin 7x = 0. 

sin x4-sin 7x—cos 5x4-cos (3x—2n) = 0. 


5.042. sin2x—sin 3x4-sin 8x 


5.043. 

5.044. 

3r + x 

5.045. 1—cos (x+x)—sm -=0. 


“Cos ^7x+y). 


1 —cos 6x=tg 3x. 

(I + cos 4x) sin 2x=cos 2 2x. 


5.046. cos4x4-2cos 2 x=l. 

5.047. 1 4-cos / 4-cos 2f 4-cos 3/ = 0. 
5.048. l4-sin2x=(cos3x4-sin3x) 2 . 

( x 

5.049. 1 —sm3x= sin—cos-). 

\ 2 2 ) 

( 3x 3xV 

5.050. 14-cos 7x= sin-cos — I . 

V 2 2 / 



5.051. sin3x+sin5x=2 (cos 2 2x—sin 1 3x). 

5.052. 0,5 (cos5x4-cos7x)—cos 2 2x+sin 2 3x=0. 

, 3x 

5.053. 1+sinx—cos5x—sin7x=2cos—. 

2 

5.054. cos2x+cos6x-f 2 sin 2 x= 1. 

5.055. cos 2 3x+cos 2 4x+cos 2 5x=l,5. 
x 3x 

5.056. cos 2 —f-cos 2 -sin 2 2x—sin 2 4x = 0. 

2 2 

5.057. cos 2 x+cos 2 2x—cos 2 3x —cos 2 4x=0. 
5.058. sin 2 3x+sin 2 4x=sin 2 5x4-sin 2 6x. 

5.059. sin 2 2z+sin 2 3z+sin 2 4z + sin 2 5z=2. 


5.060. sin 7x + sin9x=2 ^cos 2 —x^—cos 2 ^~ + 2x^j. 


5.061. 8coszcos (60°—z) cos (60°+z)+l = 0. 

5.062. sinzsin (60°— z) sin (60° + z)= 1/8. 

5.063. sin 2x sin 6x=cos x cos 3x. 

5.064. sinxsin3x+sin4xsin8x = 0. 

5.065. sin 3x cos 3x=sin 2x. 

5.066. cos 3x cos 6x=cos 4x cos 7x. 

5.067. cos (x+1) sin 2 (x+l)=cos3 (x+1) sin 4 (x+1). 
5.068. tg3/—tg/—4sinf=0. 

5.069. y/l — tg x=tg — x\ 


5.070. (cos 6x— 1) ctg3x= sin 3x. 

i 3x 

5.071. cos ‘x+ctg3x=ctg —. 

5.072. cosxcos2x=sin (- + x} sin [- + 4x ) + 
V ) \ 4 ) 


+ sin ^+4x^ 


cos 


5.073. sin 3x—4 sin x cos 2x=0. 

lx 3x x 5x 

5.074. sin — cos —+ sin - cos —I-sin 2x cos 7x = 0. 

2 2 2 2 

x 3x 

5.075. cos - cos - sin x sin 3x — sin 2xsin3x=0. 

2 2 

5.076. sin ^+5x^ cos + 2x^j = sin ^ + x^ sin —6x^. 
5.077. sinxcos2x+cosxcos4x = sin ^+2x^ sin — 3x^. 



, t 

5.078. ctg/—sin/=2sm 2 

2 

5.079. 2 ^tg | — 1^ = cos /. 

5.080. l + sin2x=sinx+cosx. 

5.081. cos 2x =*Jl (cos x—sin x). 

5.082. 2 ctg 2 x cos 2 x + 4 cos 2 x — ctg 2 x - 2 = 0. 
5.083. sin 2 xcos _4 x—4tg 2 x+3cos _2 x-12 = 0. 

5.084. cos 3 x+cos 2 x—4cos 2 - = 0. 

2 

5.085. 2tg 3 x—2tg 2 x+3tgx — 3 = 0. 

5.086. cos4x+2sin 2 x = 0. 

5.087. 3sin 2 2x+7cos2x-3 = 0. 

5.088. 6ctg 2 x—2cos 2 x=3. 

5.089. cos2x— Ssinx—3 = 0. 

5.090. cos (4x+2) + 3sin (2x+l) = 2. 

5.091. 2cos 2 x-f 5sinx—4=0. 

5.092. 6sin 2 x+2sin 2 2x=5. 

5.093. 25sin 2 x+100cosx=89. 

5.094. cos2x+sin 2 x+sinx=0,25. 

5.095. cos2x+3sinx=2. 

5.096. 2 tg 4 3x — 3 tg 2 3x+1 = 0. 

5.097. cos 4 2x+6cos 2 2x = 25/16. 

5.098. ctg 4 2z+sin~ 4 2z=25. 

5.099. 2sin 2 z+tg 2 z = 2. 

5.100. 2 + tgxctg- + ctgxtg- = 0. 

2 2 

5.101. sin 4 x+cos 4 x=cos 2 2x + 0,25. 

5.102. sin 4 2x+cos 4 2x = sin 2x cos 2x. 

5.103. sin 4 x+cos 4 x = sin2x—0,5. 

5.104. 7 + 4sinxcosx+l,5 (tgx + ctgx) = 0. 

5.105. 4tg 2 3x—cos~ 2 3x=2. 

5.106. 3 + 2sin2x=tgx+ctgx. 

5.107. tgx+ctgx = 2cos _1 4x. 

5.108. 2cos2x4-2tg 2 x = 5. 

5.109. sin 2 2x + sin 2 x = 9/16. 

5.110. 2sin 3 x—cos2x —anx=0. 

5.111. ctg 3 x+sin~ 2 x--3ctgx—4=0. 

5.112. tg2xsin 2x—3 V '3 ctg2xcos2x = 0. 

sinz 

5.113. -= 2—ctg z. 

1+cosz 

5.114. cos" 2 2f -•»sir " a 2/= 8/3. 



Ul Ul Ul 


5.115. sin 1 x—2sinxcos*=3cos 2 *. 

5.116. sin 2 3x=3cos 2 3x. 

5.117. 3cos 2 x=sin 2 x+sin 2x. 

5.118. sin 3*-I-sin *=4 sin 3 x 

X X 

5.119. acos 2 — (a+2b) an 2 -=acosx-dsinx; bit 0. 

2 2 

5.120. sinz-sin 2 z=cos 2 z—cos z. 

5.121. 2 sin z—cos z=2/5. 

5.122. cos2x=l—sin 2x. 

5.123. 3 an 2x+2cos 2x=3. 

5.124. 4sinx+cosx=4. 

5.125. sin2z—4cos2z=4. 


5.126. 4 sin x cos 


(H 


+4sin (n+x) cosx+ 


+ 2 sin 


(in \ 

5.127. 2sinxcos I-j + xl —3sin (n—x) 

5.128. 6sin 2 x+sinxcosx—cos 2 x=2. 


cosx+sm 


(H 

"(H 


cos (jt+x) = l. 


cosx=0. 


5.129. 4sin3z+- cos3z=3. 

3 

5.130. 3 sin 5z—2cos5z=3. 

5.131. cos _1 3f—6cos3t=4sin3/. 

XXX XX X 

5.132. sin 3 —sin 2 - cos —3 sin - cos 2 - + 3 cos 3 - = 0. 

3 3 3 3 3 3 

5.133. 2sin 3 x+2sin 2 xcosx—sinxcos 2 x—cos 3 x—0. 

1 —cosx 

5.134. -= 2. 

x 

sin - 
2 

5.135. ctg ^y+x^ —tg 2 x=(cos2x—1) cos" 2 x. 

( In \ , l+cos2x 

-x )-ctg 2 x+——-= 0. 

2 ) sin 2 x 

.137. (an -1 z+cos -1 z) (sinz+cosz)+2=0. 

.138. tg x tg 20° + tg 20° tg 40°+tg 40° tg x= 1. 

.139. tgx+ tg 50° + tg 70° = tgx tg 50° tg 70°. 

M«. «(|«)—3,Uco."* 


5.141. cos (2t- 18°) tg50° + sin (2/-18°)= 


2cos 130° 
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cos (3x-30°)-sin (3x-30°) tg30°=—- 

2 cos 210° 

1 

sin x cos x cos 2x cos 8x=- an 12x. 

4 

sin 3 z cos z —sin z cos 3 z =vS/8. 

(sin At +cos 4/) 1 =16 sin It cos 3 It —8 sin It cos It. 

ctgx-tgx+2 |—-—+—-—) = 4. 

\tgx + l tgx-l/ 


tg - tgx+1 
2 


X X X 

2tg-cos 2 - tg- + ctgx 
2 2 2 


= 2y/l. 


- — sin It. 


y/i-tg, ^ +tg< 

(1 +sinx) tg (-) = cos _1 x—cosx. 

\A V 

4ctgx 

--—t-sin 2 2x+l=0. 

l+ctg 2 x 

, sin3x 

ctgx+tg2x+1 =4 cos 2 x 4-2cos2x. 

sinx 

2 (1 —cos 2x) =-y/3 tgx. 
y/l (1 + COS x) = Ctg 

5 (1+cosx) = 2 + sin 4 x—cos 4 x. 

X X 

sin2x=cos 4 —sin 4 
2 2 

3 (1—sin /) + sin 4 /=l+cos 4 f. 


sin 2 x-2 


7 x 

-=‘8 :• 
x 2 


sin 2 x—4 cos 2 - 
2 

tg |j + x^-ctg 2 x+si 


ctg 2 x+sin 2 x (l + cos2x) = 0. 
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5.160. 


5.161. 


5.162. 


5.163. 


5.164. 


5,165. 


5.166. 

5.167. 


5.168. 


5.169. 


5.170. 

5.171. 

5.172. 

5.173. 


5.174. 


5.175. 


tg 2 3x-2sin 2 3x=0. 


sin 3 2x—4sin 3 x 
sin 3 2*+4 sin 2 x-4 


+ l=2tg 2 x. 


3x—7n *—3x , 3x 

sin-h cos-=cos —. 

2 2 2 


2cos (ji+ x)—5cos 



cos 



—cos (n—x) 


3 

2 


1 


1—tg 3 2x 
1 


= 1 + cos4x. 


1 


16 

•fsin-'z 11 


l+cos 3 z 1+sin 3 
sin 4 x+cos 4 x=5/8. 
2tgx—2ctgx=3. 

sin 2 ^ + f^ = sin/+sin 2 


X 

2 cos 2 — 1 = sin 3x. 

2 

cos x—sin x =« 4 cos x sin 2 x. 
sin x+sin 3x=4 cos* x. 
tg (x—15°) ctg (x+15°)=l/3. 

(sin 2/—sin " 1 2/) 2 + (cos ~ 1 2f—cos 2f) 2 = 1 • 

1 31 3l 

tg-ctg—hcos -sin * —— 1. 

2 2 2 2 

9°° ,x «»9 , “*'3 Vo ”* 


Tpynna E 


Peimrrt vpaBnemas (5.176—5.385): 

5.176. 1 4-igxtg5x — y/2 tg2xcos3xcos "' 5x=0. 

3.177. (> + tg 2x tg 3x) *= tg 2x cos “ 1 3x. 

5.178. 4cosx-= > /3 ct 8 JC +l. 

5.179. tg6xcos2x—sin 2x—2sin4x=0. 


5.180. 2 sin 2x-cos 



—cos 3xcos~‘ 5xcos 


5.181. tgx »tg2x4-tg 3x-0. 



5.182. «n2xsin6xco*4x+“ eo*12x«0. 



1 

5.183. cos x cos 2x sin 3x=- sin 2jc. 

4 


5.184. 4 cos x cos 2x cos 3x=cos 6x. 

5.185. 4sin2xsin 5xsin7x—sin4x=0. 

5.186. sin3x+sinx—sin2x=2cosx (cosx—1). 

5.187. tg (120° + 3x)-tg (140°—x) = 2sin (80° + 2x). 

5.188. ctg (x — 25°) + tg (3x4-15°) = 2sin (2x-50°). 

5.189. tg-tg - = 2sinx. 

2 2 


5.190. tg3/+tg/=2sin4/. 

5.191. tg2x—ctg3x+ctg5x = 0. 

5.192. tg5z—tg3z—2tg2z=0. 


5.193. 


tg/ tg5/ 


cos 2 5/ 


= 0 . 


5.194. 


5.195. 


5.196. 


tg2/ tgt 

cos 2 / cos 2 2/ 

cos 2 3/ cos 2 / 

-h-—0. 

tg/ tg3/ 

ctg4/^ ctg/ ^ 

sin 2 / sin 2 4/ 


3 —tg 2 x 

5.197. tg x -- sin 6x. 

l-Stg 2 * 

5.198. tgztg (z+60°) tg (z+120°) = - v /3. 

5.199. sin -1 /—sin -1 2/=sin~*4/. 

5.200. tg (35°+ x) ctg (10° —x) = 2/3. 

5.201. cos 2 (x+40°)+cos 2 (x —40°) —sin 10°cos2x = sin2x. 

5.202. 4 sin 5x cos 5x (cos 4 x — sin 4 x) = sin 4x. 

5.203. (2cos2/+5) cos 4 /—(2cos2/+5)sin 4 /=3. 

5.204. tg 4 x = 36cos 2 2x. 

5.205. cos~ 4 z=64cos 2 2z. 

5.206. tg 4 3/=sin 2 6/. 

160 

5.207. cos~ 4 z=-2sin _2 z (ctg2zctgz+1). 


5.208. 

5.209. 


4sin 4 z „ „ 

-- — 2cos 2 z—1=0. 

(1 +cos2z) 2 

8sin" 2 2x+l , 4 

---—=ctg 2 x+-. 

cos'^x+tg'x 3 


5.210. 


COS~ 6 Z —tg 6 Z- 




(sin z+cos z+2) = 0. 


5.211. tg 3 z+ctg 3 z—8 sin 3 2z=12. 
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5.212. 2 sin 4 / (sin 2/—3) — 2 sin 2 < (sin 2f—3) —1 = 0. 

5.213. sin2x + 2ctgx=3. 

5.214. 2sin2x+3tgx=5. 

5.215. (cos2x+(cosx+sinx) 2 ) (tgx+ctgx)=0. 

5.216. 2sinxcos 2 Jcj + 3cos 2 ^- + x^ cos x— 5cos 1 x sin ^+x^ = 0. 


5.217. sin 4 2x+sin 3 2xcos2x—8 sin2xcos 3 2x-8cos 4 2x=0. 

x 

2 ~ 


x (in x\ , x x x 

5.218. 3sin 2 - cos —1-- +3sin - cos --sin - cos 2 

2 \2 2 ) 2,2 2 

■ i ( n x \ x 

=sin -+- cos 
\2 2 / 2 

5.219. sin 2 2xcos ^y —2x^ + 3 sin 2x sin 2 ^y + 2x^ + 2 cos 3 2x=0. 

5.220. 3sin 2 zcos 2 |- + z |— sin 2 2z—5cos 4 z+2cos2z=0. 

\2 ) 2 

5.221. sin 4x (3 sin Ax —2 cos 4x) = sin 2 2 jt— 16 sin 2 x cos 2 x cos 2 2x-f 

+ cos 2 2x. 

5.222. 4sin 4 x+cos4x=l + 12cos 4 x. 

5.223. 2sin 4 x+1,25sin 2 2x— cos 4 x=cos2x. 

5.224. 5sin 4 2z-4sin 2 2zcos 2 2z—cos 4 2z+4 cos 4z = 0. 


5.225. 2 cos z sin 3 


^y-zj-5sin 2 


i cos'* 1 4- sin z cos' 


(H- 


cos2z. 


6cos 3 2f+2sin 3 2f 
5.226. -= cos4/. 


3 cos 2<—sin 2/ 


40 


5.227. 


( sin 3 —cos 3 - j 
2 2 / 


• = sm t. 


t t 

16sin —25cos - 
2 2 


5.228. tg/= 


sin 2 f+sin2f— 1 
cos 2 <—sin 2f + l 

sin 2 x—2 sin 


5.229. ctgx = 


•(H 


5.230. 

5.231. 


cos 2 x+2cos 2 ^- + x^ 
2 (cos 3 x+2sin 3 x) 


2sinx+3cosx 
sm 3 x+cos 3 x 


- = sin 2x. 


2cosx—sinx 


= cos2x. 
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tgx+ctgx 

5.232. -= 6cos2x+4sin2x. 

ctgx-tgx 

5.233. cos -1 2/ + sin~ 1 2/+cos~ 1 2/sin -1 2/—5 = 0. 

t 

5.234. 2 + sin/=3tg-. 

2 

5.235. 8cos 4 x—8cos 2 x —cosx+l=0. 

5.236. 1 + sinz+cosz + sin2z+cos2z=0. 

1 +sinx+cosx+sin2x + cos2x 

5.237. -= 0. 

tg2jc 

5.238. (sinx—cosx) 2 + tgx = 2sin 2 x. 

5.239. (cosx—sin x) 2 + cos 4 x — sin 4 x=0,5sin4x. 

5.240. 2 (1+sin2x) = tg ^- + x\ 


X X 

5.241. sin 2 x + 2sin 2 —2sinxsin 2 - + ctgx=0. 

2 2 

5.242. cos 3 jc+0,5sin2x—cosxsin 3 x+4sinx+4 = 0. 

5.243. 2 cos 6 2t — cos 4 2t 4- 1,5 sin 2 4/ — 3 sin 2 2t = 0. 

5.244. 0,5 sin 4x sin x+ sin 2x sin x = 2 cos 2 x. 

5.245. 2 sin 2 3 x +sin 2 6x = (sin 2x 4- sin 4x) cos “ 1 x sin “ 1 3x. 


5.246. tg 



= 2 . 


5.247. 3-^3tg.xsinX—ctgxcosx + 9sinx -3^3 cosx=0. 

5.248. sin2*—2cos 2 x + 4 (sin x —cosx + tgx—1) = 0. 

5.249. y/l. (cos 4 2x — sin 4 2x) = cos 2x + sin 2x. 

5.250. 1—sin 2x=cosx —sinx. 

5.251. ctgx—tgx=sinx+cosx. 

l+y/l 

5.252. cos2x =-(cos x 4- sin x). 


5.253. sin2z + 5 (sinz + cosz)+1 =0. 

5.254. 2 cos 2 - (1 — sin x) + cos 2 x=0. 

2 


5.255. sin 4 x—sin 2 x+4 (sinx+1) = 0. 

5.256. 2sin 5 2/—sin 3 2/—6sin 2 2/ + 3 = 0. 

cos 2 z (1 + ctg z)—3 

5.257. ---—— = 3cosz. 

sin z—cos z 

, 2sin2/+sm4/ 

5.258. tg 2 /-= 2ctg2/. 

2 sin 2l-sin 4/ 
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, 3 (cos 3x— cosjc) 

5.259. ctg 2 2x+—--- + 2 = 0. 

sin 3x— sin x 

5.260. sin 2 xtgx+cos 2 xctgx+2sinxcosx=- y/l. 

5.261. 2tgx+tg2x+2tgxtg3x+tg2xtg3x=0. 

5.262. (ctg z -1) (1 + sin 2z) = 1 + ctg z. 

4 cos 2 r-1 

5.263. —-- = ctg / (1 + 2 cos 2/). 

sin / 

4sin J —1 


-= tgf (1— 2cos/). 

cos t 

X X 

■ % 1 
an 3 —cos 3 - 

2 2 1 

-- COSJC. 

2+sin* 3 

(sin*+ cosjc)* — 2sin*x yfl ( 


l+Ctg*JC 


— 1 = tHH~™G" 3x )) 


_ 1 + sin 2x 1+tgx 

5.267. -+ 2— -3 = 0. 

1 — sin2x 1 — tg x 

1 — sin*z—cos*z , 

5.268. ---= 2 cos 2 3z. 

1—sin 4 z—cos*z 


5.269. ctgx—tgx= 


cos x—sm x 
0,5 sin lx 


ctg2z ctgz 

5.270. —-h—-—1-2 = 0. 

ctgz ctg2z 

_ tg4z tg2z 5 

5.271. —+—+- = 0. 
tg2z tg4z 2 

3 (cos2x+ctg2x) 

5.272. —- -—-1 (sin 2x+ 1) = 0. 

ctg 2x - cos 2x 

5sinx-5tgx 

5.273. -~ + 4 (1—cosx) = 0. 

sinx+tgx 

5.274. ctg x + ctg 15° + ctg (x+25°) = ctg 15° ctg (x+25°) ctg x. 

z 

4tg- 

2 z 2 

5.275. ctg tg- + 4cos _1 2z=-. 

2 2 z 

tg 2 --! 
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1 +tgxtg - 
l+sn2x 2 

5.277. -+-=1. 

cos2x x 

ctgx+tg- 

5.278. tg2/=ctg/—4cos/cos3/. 

5.279. tg 2 —l-sin 2 - tg - + cos 2 - ctg - + ctg 2 - + sinx = 4. 

2 2 2 2 2 2 


I 

5.280. —--l-tgx—ctgx—4=0. 

sin 2 2x 

5.281. tg5x—2tg3x = tg 2 3xtg5x. 

.282. 3tg3x—4tg2x=tg 2 2xtg3x. 

.283. tgx—ctgx=sin -1 x— cos -1 x. 

.284. 37 tg3x= 11 tgx. 

82 

.285. tg 4 x + ctg 4 x=— (tgxtg2x+1) cos2x. 

.286. 3ctg/—3tg/+4sin2/=0. 

.287. ctgx-tgx-2tg2x-4tg4x+8 = 0. 

.288. tg 2 x+ctg 2 x+3tgx+3ctgx+4=0. 

.289. tg 2 - + ctg 2 —2 = 4tgz. 

2 2 

.290. (tg/—ctg/+2tg2/) (1+cos 3/)=4 sin 3/. 

.291. tg 4 x + tg 2 x + ctg 4 x —ctg 2 x = 106/9. 

.292. tg 4 x+ctg 4 x+tg 2 x+ctg 2 x = 4. 

.293. sin 2 /tg/+cos 2 / ctg/—2sin/cos/= 1 +tg/ + ctg/. 

, , 8cos 2 4x , r 

.294. cos 2x tg 2x + sin 2 2x ctg 2x = — -l-lOsin'Mx+^S. 

sin 3 4x 

.295. tg 3 /+6sin _1 2/ = 8sin _3 2/—3ctg/. 

.296. sin6x+2=2cos4x. 

.297. cos9x—2cos6x = 2. 

.298. (cos' 2 2x+tg 2 2x) (sin “ 2 2x + ctg 2 2x) = 4 sin ~ 2 4x + 5. 

, 3V3 . 

.299. sin3z+sin 3 z=-sin2r. 

4 

.300. cos3z—cos 3 z+0,75sin2z=0. 

.301. cos (22°-/) cos (82°-/)+cos (112°-/) cos (172°-/)= 

=0,5 (sin/+cos/). 

5.302. sin 2 (/+45°)-sin 2 (/-30°)-an 15°cos (2/+15°)=0,5sin6/. 

5.303. coszcos2zcos4zcos8z = l/16. 
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1 

5 . 304 . cos xcos2x cos 4x cos 8x=- cosl5x. 

8 

5 . 305 . sin 3 z sin 3z+cos 3 zcos 32=cos 3 4z. 

5 . 306 . cos 3 zcos3z+sin 3 zsin3z= v /2/4. 

5 . 307 . 4 sin 3 x cos 3.x+4 cos 3 x sin 3x=3sin2x. 

5 . 308 . sin 3 xcos3x+cos 3 xsin3x+0,375 = 0. 

sn2/+2cos 2 /— 1 

5 . 309 . -= cos/. 

cos / - cos 3/+sin 3/-sin / 

5 . 310 . sin 2/cos2/ (sin 4 2/+cos 4 2/—l) = 0,5sin 2 4/. 

5.311. cos 10x+2cos 2 4x+6cos3xcosx=cosx+8cosxcos 3 3x. 

5 . 312 . 2 cos 13x+ 3 cos 3x + 3 cos 5x—8 cos x cos 3 4x= 0. 

5 . 313 . cos 8x+3cos4x + 3cos2x=8 cos x cos 3 3x—0,5. 

5 . 314 . cos 6 x+sin 6 x —cos 2 2x= 1/16. 

5 . 315 . sin 6 2/+cos 6 2/=l,5 (sin* 2t +cos 4 2/) + 0,5 (sin/4-cosf). 

5 . 316 . 2 (sin 6 x+cos 6 x)—3 (sin 4 x+cos 4 x)=cos2x. 

5.317. sin 4 3/+sin 4 0+3/^ = 0,25. 

5.318. sin 6 x+cos 6 x=7/16. 

5.319. sin 3 2/+cos 3 2/+0,5sin4/=l. 

5.320. tg 3 2x+ctg 3 2x+6sin -, 2x=8sin -3 4x. 

1 1 

5 . 321 . -= tg 3x. 

tg5x+tg2x ctg5x+ctg2x 


5 . 322 . 


1 


tg 3z + tg4z 
5 . 323 . sin 3/—sin/= 


4-ctg 2 7z=- 


I 


ctg3z + ctg4z 

/ 

8 cos rctg2f 
4—sin -2 / 


5 . 324 . 

5 . 325 . 


1 


1 


15cos4/ 


2ctg 2 /+l 2tg 2 /+l 8 + sin 2 2/ 

1 1 


-+- 


tg 2 2x+cos -2 2x ctg 2 2x+sin 2 2x 
cosx. 


/« x\ 1+sinx r 

5 . 326 . tg-]-= J2(. 

\4 2) sinx 

5 . 327 . tgztg2z=tgz+tg2z. 

, 3x 

5 . 328 . cos2x=cos —. 

2 

5 . 329 . ctg x (1 - 0,5 cos 2x) = 1. 


cos 2 0-2 tj 


= cos 2 2t — l. 


2 

3' 


5 . 330 . 


l+cos2/ 



5 . 331 . 

5 . 332 . 

5 . 333 . 

5 . 334 . 

5 . 335 . 

5 . 336 . 

5 . 337 . 

5 . 338 . 

5 . 339 . 

5 . 340 . 

5 . 341 . 

5 . 342 . 

5 . 343 . 

5 . 344 . 

5 . 345 . 

5 . 346 . 

5 . 347 . 

5 . 348 . 

5 . 349 . 

5 . 350 . 

5 . 351 . 

5 . 352 . 

5 . 353 . 


0,5 (tg 2 *+ctg 2 *)=lH - yz Ctg2*. 

V3 


1 


x 

sin 3 - cos* 


X X 

— 6cos' 1 x=tg 3 - + ctg 3 
x 2 2 


2 2 

sin x +cos x +sin lx+yjl sin 5*= 
sin / 


2ctg* 

1+ ctg 2 x 


sin 2 1 


l+cos2/ 1 -t-cos t 
cos 4 2*+sin 4 2* 


= sin _1 /— 1. 


—0,5cos4*=—sin Ax. 
cos 4 2x—sin 4 2x 2 

cos -3 /sin" 3 /—tg 3 / —ctg 3 / = 2^/3cos" 1 2t. 

1 — 2 cos 2 / (cos 2/—tg / sin 2/) = sin 4 /—cos 4 /. 

2 (cos2ztgz—sin2z) 

1+—---=cos 2z. 

cos" 2 z 

sin 3 x (1 — ctg*) + cos 3 *(l — tg*) = l,5cos2*. 
4 cos 2 2/ — tg 4/ = ctg 2 1 . 


(n \ /5* \ 

4sin ( - + * 1 sin —+ x I 

\6 J \ 6 ) 


2 sin x—sin lx 


+ 2tg*=0. 
* 10 


■ 4" ctg 4 -=—• 

2sin x+sm2x 2 3 

4 (sintcos 5 f+cosfsin 5 /) + sin 3 2/ = 1. 

sin 2 <—tg 2 / „ 

—-+ 2tg 3 /+l=0. 

cos 2 /—ctg 2 / 

sin (3*— *) + tg (*+*) = 

2 (cos 4 /+sin 4 1 ) 


2sinx 


=cos" 1 2/+cos4/+1. 


^1+tgxtg = 2 


cos /—an*/ 

1 +sm2x+cos2x . 

———-+sm* 1 + tgxtg 

1 +sin2x—cos2x \ 

cos/ (1 -tg/) (sin/+cos/) = sin /. 
sin* (cos*—2) + tg*=2-cos*—cos" 1 *. 

cos 2* - cos *+cos | *+-|+sin (*+-) = sin —1. 

\ V V V 4 

5 (1 —sin2*)—16 (sin*—cos*)+3=0. 
tg (/*-/) ctg2=l. 
tg* tg (*+!)=1. 
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5.354. tg (x+1) ctg (2x+3) = 1. 

5.355. ctg* a: =cos 2 2x— 1. 

5.356. ctg* x=cos 3 2x+1. 

5.357. sin/ 2 —sin/=0. 

5.358. sinlr—sin6z+2 = 0. 

5x 

5.359. cos 3 jc+ cos — = 2. 

2 

3* 

5.360. cos 2x4-cos-2 = 0. 

4 

5.361. cos 2 4-2x^ 4- cos 2 -x^j = 0. 

5.362. tgx—tg2x = sinx. 

5.363. (sin x +cos at)* + (sin x — cos x)* = 3 — sin 4 x . 

5.364. (sin x 4-cosx)* = 2 (1+sin 2 x)—(sinx—cosx)*. 

5.365. sin 3 ac (l+ctgx) + cos 3 x (l4-tgx) = 2v/sin*cosx. 

5.366. cosz+sinz=vl— 2cos 2 z. 

5.367. 1—cos ac =-^/l— v /4 cos 2 x—7 cos* x. 

5.368. (1+cosx) 


ftg 2+sinx=2cosx. 


5.369. 



/cosx 


-VTT 


cosx 


COSJC + 




5.370. v /cos 2 x+0,5+. v /sin 2 x+ 0,5 = 2. 

5.371. sin 3x=asinx. 

5.372. cos 3x=m cosx. 

5.373. tgx+tga+l=tgxtga. 

5.374. 12sinx+4v^cos (jt+x) = m > /3. 

5.375. sin (x+2,5)+sin (x 4-0,5) = cos a. 


5.376. *«4. 

5.377. 2* n Jr +4‘2 0O * ,x =6. 

5378 . 9 «— 

5379. 8l“ lx +81°“ ,Jt = 30. 


/T M / 

5.381. 3 ,+ “ x+ " + “ x+ '”= 3 > /9. 


5.380. 1 + 2 i,i = 3'4 vT 
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5.382. 2 -'+“—“» I ^-+(-')* +I ™"x + ~ = 3 v ^i. 

5.383. logons x 4 logon? jc 2 = 1. 

5.384. log tinl 4ioga a i J 2=4. 

5.385. 3 (log 2 sinx) 2 + log 2 (1— cos2x) = 2. 

5.386. flaHo: (1+tgx) (l+tgy) = 2. HafiTH x+y. 

1 

5.387. noKaaaTb, hto ypaBHCHHC ctg2x+ctg3x-f-=0 hc 

sinxsin2xsin3x 

HMeer Kopnefi. 

5.388. OflHH ii3 yrjiOB npxMoyrojibHoro TpeyrojibHmca yflOBJieTBopneT 
ypaBHeHHio sin 3 x+sinxsin2x— 3cos 3 x = 0. IIoKa3aTb, bto ipeyrontHHic 
paBHo6e;ipcHHUH. 

5.389. rioKa3aTi», bto He cymecTByeT TpeyrojibHioca, jcaacpbifi yroji koto- 
poro ynoBJieTBOpiui 6 m ypaBHeHino (3 cos x —2) (14sin 2 x+sin2x—12) = 0. 

5.390. noKajaxb, bto cymecTByioT TpeyrojibHHKH, y KOTOpux icaxpufi 
yroji yflOBJieTBop*er ypaBHeHino (65 sin x — 56) (80 — 64sinx—65cos 2 x) = 0. 
Hafira 3th yrjiH. 

5.391. IloKa3aTb, bto TpeyroJibimic, jcasypjfi H3 yrjiOB KOTOporo ypoB- 
neTBOpaeT ypaBHemno 3 tg x— 3 tg - — 2^/3 = 0, KBiwerca paBHOCTopoHHHM. 

5.392. HafiTH sin a, ecjm cos a = tg /?, cos/?=tgy, cosy=tga ( 0<a<n/2 , 
0<P<n/2, 0<y<jr/2). 

5.393. HafiTH yrnM iJkj nepBofi HCTBepTH, ecjrn h3bcctho, bto ohh 
cocraBJimoT apii(J)MeTMBccKyK) nporp econo c pa3uocTbio it/12, a hx TaHreH- 
cm cocTaBJisnoT reoMCTpHnecKyio nporpecemo. 


PemHTb CHCTeMM ypaBHemifi (5.394—5.405): 


sinx + cosy = 0, 
sin 2 x+cos 2 y = 0,5. 


fsinx + 
(sin 2 xH 

[x-y= 
(sinx = 


—y=5n/3, 
nx = 2siny. 


(2 

5.402. ( 

t2 co,J ‘ 

5.404. j X + J 

(cos 


fx—y= —1/3, 

(cos 2 7rx — sin 2 7ty= 1/2. 

fy/2 sin x = sin y, 

W2 cos x= N /icosy. 


■_.oosjc _cos y _ 

2 +2 =5, 


2 co,x. 2 c«- , = 4 


x+y=5n/6, 

cos 2 x4-cos 2 y =0,25. 


2t,* +OT , 

5.395. < 

( 9 co. j -_ 8 i ,, x = 

5 397 

(sin>>cosx=0, 

[x+y=n/ 4, 
5.399. \ 

(tgxtgy= 1/6. 


5.401. 


'■9 —81=2. 

f sinx cos >>=0,25, 
sin y cos x=0,75. 

fx+jy=7t/4, 
(tgxtgy=l/6. 
x y 

r tg- + tg-=2, 

I 2 2 

} ctgx + ctgy= —1,8. 


5 403 f“ n;cs * n ^ = ®’^’ 
* (tgxtg>>=3. 

5.405. 

(sin x sin 0,25. 
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Tpynna B 


PeniHTb ypaBHema (5.406—5.492): 

5.406. (cos 2 x+cos -2 x) (l+tg 2 2 y) (3 + sin3z) = 4. 

5.407. (4—cos2x) (2+3sin.y)=12+13cos’ 2 3z. 

5.408. (3—sinx) (4—sin“ 2 x)=12+cos 2 .)\ 

5.409. (2+— l —) (4-2cos 4 x)=l + 5sin3y. 

\ cos 1 xJ 

5.410. (5 + 3sin’ 2 x) (2—sin 6 x) = 7 + cos2y. 

sin 2 x—t^x , „ 

5.411. ———— -tg 6 x-f tg 4 x —tg 2 x=0. 

cos 2 x—ctg x 

5.412. tg 2 x ctg 2 2x ctg 3x = tg 2 x — ctg 2 2x + ctg 3x. 

5.413. 3tg2x—4tg3x=tg 2 3xtg2x. 

3tg<—tg 3 ( 

5.414. -(cos 3f +cos r) = 2 sin 5f. 

1-tg 2 / 


5.415. 

5.416. 

5.417. 

5.418. 

5.419. 

5.420. 

5.421. 

5.422. 

5.423. 

5.424. 


tg' 


(sin 3' —sin t)=- 


2—cos ~ 2 t' ' ctg 2 «—3 

tg 2x tg 2 3x tg 2 5x = tg 2x+tg 2 3x — tg 2 5x. 

tg 2 x tg 2 3x tg 4x=tg 2 x—tg 2 3x+tg 4x. 

cos 2 x 2 (tgx 2 + 2tgx) + tg 3 x (1—sin 2 x 2 ) (2 —tgxtgx 2 

2tg7t/ 2 —tg jtf + tgjrf tg 2 k' 2 = 0. 

2 (tgx-sinx) + 3 (ctgx—cosx) + 5 = 0. 
(cos 4 x+2sin 3 x—2sinx+l) (sinx+cosx) = 0. 

(2sinx —1) (cos 4 x+2cos 3 x+2cos 2 x—2cosx4-l) = 0. 
tgx—sin2x—cos2x + 2 (2cosx—cos’ 1 x) = 0. 
tg 2 x+tgx—3ctg 2 x—3ctgx—2=0. 


5.425. 


6x 

, 4 4- 2 cos — 

3tgx—tg 3 x 5 

2-cos’ 2 x cos 3x 4-cos x 


5.426. tgx—sin2x —cos2x (1 —2cos’ 1 x) = 0. 

5.427. 2sin 2 x+sinx + sin _1 x+2sin’ 2 x=6. 

5.428. 2 (1 —sinx—cosx) + tgx4-ctgx = 0. 

5.429. 4ctg 3 2x—12ctg2x+ctg 2 x+tg 2 x—14 = 0. 
l~2cos 2 x 

5.430. -h2tg2x4-ctg 3 4x = 3. 

sin x cos x 


5.431. 2tgx+tg-4-4ctg2x=ctg3x. 

1 t 1 / r \ t 

5.432. - tg- + -tg- + tg' = 2v3+- ctg-. 

4 4 2 2 4 4 

5.433. 12cos -2 x+- ctg 2 x+10 ^2tgx+^ ctgx^= 1. 
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5.434. 18cos 2 x+5 (3cosx+cos I x) + 2cos 2 x+5 = 0. 

5.435. 4—4 (cosz—sinz) —sin2z=0. 

5.436. 5 sin2z—11 (sinz+cosz) + 7=0. 

5.437. tg x +ctg x +tg 2 x +ctg 2 x + tg 3 x 4- ctg 3 x =6. 

5.438. tg 3 x+tg 2 x+ctg 2 x+ctg 3 jc-4 = 0. 

5.439. tgx+ctgx—cos4x = 3. 

1 t /r A 

5.440. 1 + sin - sin/—cos- sin 2 /=2cos -. 

2 2 \4 2/ 

-1 x 

5.441. sin 5x—ctgx = tg 


, 4 cos 3x 

5.442. (3 — tg 2 x) (cos3x + cosx) = —-. 

tg lx 

5.443. yfi |cos /| = 1 + ctg /. 

5.444. |sin/| + |cos/|=l,4. 

5.445. |sin/+cos/| -Vi 

5.446. |tg2/+ctg2/| = -j-. 

.447. cos*x+4cosx—1 =0. 

.448. cos -4 jc+8cos -1 x —7 = 0. 

.449. cos~*x—2cos~ 2 x — 12tg jc — 16 = 0. 
.450. ctg* 2z=cos 2 4z + 1. 

1—sin/ + ...+(-l)"siTW+... 1—cos2/ 


l+sin/+...+sin /+... 


[ +cos2z 


1 —cos2x-t-... + (—l)"cos , '2x + ... 1 
.452. ---—--= - tg* x. 

1+cos2x+...+cos ,l 2x + ... 

1 —tgx+...+•(— l)"tg"x+... . 

,453. -= 1 + sin 2x. 


l+tgx+... + tg x +... 
l+tgx + ... + tg"x+... 
l-tgx+... + (-l) , 'tg\+... 


- = 1 + sin 2x. 


1+sin/+...+sin /+... 4 

,455. -—-—. 

1—sin/ + ...+(—l)"sin"/+... 1 

456. sin 10 x+cos 10 x = 29/64. 

,457. sin*2x+cos*2x = 41/128. 

... an s 3x+cos*3x 

5.458. sm 10 3x+cos 10 3x=4 - - - -—. 

4 cos 2 6x+ sin 2 6x 
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5.459. tg (jtcos t) = ctg (n sin /). 

5.460. tg (n ctg 0 = ctg (n tg /). 

5.461. sin tujt + sin 7t/=0. 

5.462. cos = COSX. 

5.463. ctg 2nt 2 +ctg 4nt= 0. 

5.464. cos -4 x+cos 4 x= 1+cos2x — 2sin 2 2x. 

5x 

5.465. cos 6x + sin — = 2. 

2 

5.466. sin 4 x+2cos 3 x+2sin 2 x —cosx +1=0. 

5.467. sin 5 x+cos 5 x = 2 — sin 4 .*. 

5.468. (tg*—tg 2 x ) 2 —cos (x+4tgx) = —1. 

5.469. 1+V^ (1 + cosx) = cos2 (x + 2tgx). 

5.470. cos ^x—(1—4cos 2 2x)—2cos4x=3. 

5.471. (sin x + -y/3 cos x) 2 = 5 4- cos + 4x\ 


5.472. V3sin t—y/lsm 2 /—sin 2/+3 cos 2 /—0. 

5.473. 2sin 2 f=v'sin 2 f—16 sin 2 ? cos 2 1 cos 2 2f+cos 2 r. 

5.474. cosx+ysin 2 *—2sin2x+4cos 2 x=0. 

5.475. yr-2 sin 4x+-^6 cos 2x = 0. 

5.476. Vcos^+Vl + s in 2x = 2 v4in x+cosx. 

5.477. 3 ^/sin 2 x + cos 2 lc = 3 v /4- 

5.478. 3 - s /sin 2 x— 3 y/ cos 2 x = 3 - v /2cos2x. 

5.479. Vl0 + 8sin 2 x-V8cos 2 x-l = l. 

5.480. V0,5-cos2x+V0,5 + cos2x=l. 

5.481. 3 -,/2—tgx + 3 -v/7 + tgx = 3. 

5.482. 3 N /o,5—sinx-(-\/o,5 + sinx = 1. 

5.483. ^/4cos 2 x+l + • v /4sin 2 x + 3 = 4. 

5.484. sinx+^/2 — sin 2 x+sinx > /2 — sin 2 x = 3. 

5.485. cosx+^1,5 —cos 2 x—cosxv/l.5 —cos 2 x= 1. 


5.486. 


v /r+3ctgx+ /—— 

yl+tgx 


5 

2 


5.487. cos z-^tg 2 z — sin 2 z + sin z^/ctg 2 z—cos 2 z=2 sin z. 

5.488. sin -1 2xV / tg 2 ^+ctg 2 x + 2+ctg2x > /tg 2 x+ctg 2 x—2 = 4cos 2 2x. 
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5.489. 2—sinx= 


y/\ +sinjc—-s/l— sinx 


•^/l+sin x+^/l—sinx 

5.490. -\J 14- sin x— yfi — sin x= 14- cos x. 

5.491. logo,jBn 2 *sin*= 1/2. 

5.492. logja JCO<x sinxiog linico , i coSA;= 1/4. 

5.493. y6e,0HTi»CH b tom, hto ypaBHCHHe 2 ctg 2x — 3 ctg 3x = tg 2x hc 
HMCCT KOpHefi. 

PcoiHTb chctcmu ypaBHeHnu (5.494—5.499): 


5.494. 


[cos* —cos>> = sin (x+j>), 

!m+lh=". 

v 4 


5.495. 


5.496. 


5.498. 


f3ctgx=tg 3 y, 
|cosx=*sin2>>. 

tgx+ctgx=2sin 


5.497. < 


H> 

= 2sin (*+£)■ 


sinx-= sin y, 

sin x 


cosx-- cos y. 

COS X 


x y 2 


Ugx+tg_y=2^/3- 


tg.y+ctgj' 

w 

5.500. HafiTH x, y, z, ccjih 
y> 0, zSsO. 


{ 2cosjc=3tg^, 

2cos>»=3 tgz, 

2cosz=3tgx. 

sin x siny sinz 
-= —- 7 r =-, x + >» + Z = »E, X> 0 , 

1 V 3 2 



rJIABA 6 

nporPECCHH 


OCHOBHblE fcOPMYJIM 


1° ApH4>MeTHiecras nporpeccaa (aj — nepBufi HJien; 
hhcjio hjichob; On — n-S hjich; S n — cyMMa n nepBtix hjichob): 

d — pa3HOCTb; 

a»= 01+</(»-!); 

(6.1) 

01+a, 20!+</(«-l) 

S.~ . »- „ K 

2 2 

(6.2) 

0*-i+0*+i „ 

0*- , *-2,3,.... » 1; 

(6.3) 

0Jk+< i Ui’* ,< V+0f. rJK k+m=p+q. 

(6.4) 


2° reOMCTpHiecta* nporpeccaa (b \—nepaug wea; q — 3HaMeHareju> 
{q * 0); n — hhcjio hjkhob; b n — n-ft «ubh (6,^0); S n — cyMMa n nepBux hjichob): 


*.“*! 9 


II—I 


b , (1 -q) 

Sn -;—— (?*1); 

\-q 

S„=nb, (q- IX- 

6jE”6*-l6*+i» *“2, 3,.... it— 1; 
bkbm-bfb^, rap k+msp+q. 


(6.5) 

(6.6a) 

( 6 . 66 ) 

(6-7) 

( 6 . 8 ) 


Ecjih |^| <1, to npa HCorpaHHMCHHOM yBCJiHHCHHH n (n-+co) cyMMa S„ crpeMHTCa 
*i 

a iBCJiy - , KOTopoe HaauBaKrr cyMMoi 6eciOHCHHoS reoMerpaiecKofi nporpeccaa 

1-? 

h o6o3HaiaioT SyxBofi S: 



l-g 

Ilyirp 1. CyMMa tpex nepnwx hjichob BcopacmomeS apH^MCTHHecKoft npo- 
rpecoHH pa»Ha 21. Ecjih ot nepBux jnlyx hjkhob srofi nporpeccra OTHsn. no 1, 
a k TperMMy uKHy npH6aBHTi> 2, to nojiyncHHHC TpH nacjia cocTaarr rcoMcrpHncc- 
ayw nporpeccHK). Halfra cyMMy bochmh nepBux hjkhob reoMCTpHnecaoft nporpeccaa. 

2o| +2d 

□ CorjiacHO (bopMyjie (6.2), aueai &--— *3—21 hjih ai+</—7. IIo ycjio- 

2 

bhk>, 0i — l, ai+d—l, ai+2d+2 — tp» nocjicnoBaTejn>HMX hjkhb reoMeipHnecKofi 
nporpeccra. Hcnojiwya $opMyjiy (6.7), nojiynacM (fli+rf-l) 3 -(0 1 +2^+2) (0]-l), 
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OTxyaa nocae aaMCHti a\ = l—d a pacKpuras cxo6ox npaxoaBM k KBaaparHOMy 
yp&BHeHHK) d 2 + 3d—\S = 0, z. e. d[ =3, </ 2 = — 6. ycaoBHio yaoBaeTBopaer tojilko 
d\ =3; Toraa =4. flaaee, Haxo«HM b\ =«i — 1 = 3, b ^=ai +d— 1 =6 a, caeaoBaTeib- 
ho, < 7 = 2 . Hajconeu, no $opMyae ( 6 . 6 ) noayHHM 


5 8 = 


a,( 9 8 -l) 3 (2 s — 1) 


q-l 


2-1 


= 765. 


ripiiMep 1 HafiTH cyMMy mecxH nepBux ■uichob aputJiMeTHHecKofl nporpeccaa, 
y KOTOpofi cyMMa jno 6 oro HHcaa uieHOB paBHa yieTBepeHHOMy KBaapaTy 3Toro HHcaa. 
□ Hcnoab3ya ycaoBae h $opMyay ( 6 . 2 ), BMeeM 

lat+din-l) 

- n=4n 2 ana 2a\—d—{i—d)n. 


IIocaeaHee paBeHCTBO aoascao BunoaHaTbca npa onpeaeaemabix a\, d h npa 
aw6bix 3HaieHHax n, a sto bo 3 mo*ho to.tbko Toraa, xoraa rf= 8. 3HaHHT, a t =4, 
oTxyaa HaxoaHM 


2a,+ 5 d 

S 6 = - 6=144. 


IlpHMep 3. PiiBecTHo, hto npa .tk>6om n cyMMa n nepsbix hjichob HexoTopofi 
HHCiiOBOH nocjieaoBareabHOCTH {u„} Bbipaxaerca (popMyaofi S„ = n 2 +2n. HafiTH aeBH- 

Thifi naen STofi nocaeaoBaTeabHOCTH a aoxaaaTb, tto {u n } aBaaeTca apH^MeTHaecxofi 
nporpeccHeft. 

□ 06o3HaiHM n-fi uieH nocaeaoBaTeabHOCTH iepe3 u„. Toraa 5 , n = u i +u 2 + 

+ ... + U,; Sn-n=S„ + u„ + l , aaa u „ + 1 =S„ + , - S„. CaeaoBaTejibHO, u 9 = Sg-S s = 

=9 2 + 18 — 8 2 —16=19. /(aaee, paccMOTpHM pa3HOCTb asyx Juo6brx cocearax ineaoB 
nocaeaoBaTeabHOCTH: 

u n+ t u n~ (S/t +1 — S„)~ (£„ — S„~i) = 

= (n + l) 2 + 2 (n + 1) —2a 2 —4n + (n—1) 2 +2 (n-l)=2. 

3to o3HaaaeT, tto ,{uj aBaaeTca apH<J)MeTHHecxoft nporpeccaefi c pa3H0cn>io 

d=2. m 

IIpaMep 4. PeuiHTb ypaBHeaae l+2x+4x 2 + ... + (2x) +...=3,4— l,2x, ecan H3- 
BeCTHO, hto |jr| <0,5. 

□ JleBaa nacTb ypaBHeaas ecn> cyMMa 6ecKOHe<raofl reoMerpHnecxoft nporpec- 
chh, npHHeM *i = l h fqr| = |2 jc| < 1, Tax xax |jc| <0,5. CoraacHO <J>opMyae (6.9), HMeeM 


l+2x+4x 2 + ...=—— 
1 —2x 


— --3.4-l.2x; (3,4 —l,2x) (l-2x)=l; 

1 —2x 

2,4.x 2 —8x+2,4=0; 3x 2 —10x+3=0, 

onyaa x, =3, x 2 = 1/3. Yoiobbio yaoBaersopaeT Toabxo xopeHb x- 1/3. ■ 


6-362 
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rpynna A 

6.001. 3a ycraHOBxy caMoro hhxhcto xejicaoSeTOHHoro xojibna kqjioh- 
qa 3aiuiaTHJiH 260 tuc. py6., a 3a xaxqoe cjieqyiomee xojibqo njiararm Ha 
20 tuc. py6. MCHbinc, hcm 3a npequqyiqee. KpoMC roro, no oKOHnamai 
pa6oTU 6 ujio ynjianeHo eiqe 400 tuc. py6. CpeqHsm ctohmoctb ycraHOBKH 

4 

oaHoro xojibqa oxa3ajiacb paBHofi 224 - tuc. py6. Cxojibxo xojieq 6ujio 

yCTaHOBJlCHO? 

6.002. CyMMa ncpBoro h mrroro hjichob apn^MCTHHecxofi nporpeccHH 
paBHa 5/3, a npoH3BcqcHHC Tpen>cro h HCTBepToro ee hjichob paBHO 65/72. 
Hafira cyMMy 17 ncpBUX hjichob 3toS nporpeccHH. 

6.003. B copcBHOBaHHH no crpeja>6c 3a raxaufi npoMax b cepwr H3 25 
BUCTpcnoB crpenox nojiynaji nrrpa4>Huc ouch: 3a nepBUH npoMax — oaho 
nrrpa^HOC o«o, a 3a jcaawufi nocneqyioiqHfi — Ha 1/2 oixa GoJibine, neM 3a 
npcfluqymHH. Cxojibko pa3 nonaji b qejib crpejiox, nojiyHHBumfi 7 nrrpa^)- 
HUX OHKOB? 

6.004. HafiTH TpH ncpBux HJiena a,, a 2 , a 3 apHcjiMeraHecxofi nporpeccHH, 
ccjih H3BCCTHO, hto a, -f a 3 + a 5 = —12 h a, a 3 aj = 80. 

6.005. HafiTH hhcjio hjichob apmJJMCTHHecKofi nporpeccHH, y xoTopofi 
cyMMa bccx hjichob paBHa 112, npoH3BeqeHHC BToporo HJicHa Ha pa3Hocn> 
nporpeccHH paBHO 30, a cyMMa Tpen>ero h mrroro hjichob paBHa 32. 
HaimcaTb rpu ncpBux HJicira 3Tofi nporpeccHH. 

6.006. TypHCT, nojiHHMaacb b ropy, b nepBufi nac qocrar bucotu 
800 m, a xaxnufi cjicnyioinHfi nac noqHHMajica Ha BucoTy, Ha 25 m MCHb- 
inyio, hcm b npeflunyiiiHfi. 3a cxojibxo nacoB oh hocthihct bucotu 
b 5700 m? 

6.007. n P H nejiCHHH ncBHToro HJicHa apH(J)MeTHHCCKofi nporpeccHH Ha 
BTopofi hjich b HaerHOM nonyHaeTCx 5, a npH jjcjichhh TpHHajmaToro HJicua 
Ha niccrofi hjich b nacrHOM nojiynaeTCH 2 h b ocraTxc 5. HafiTH nepBufi hjich 
h pa3Hocn> nporpeccHH. 

6.008. Hafira HCTupe HHCJia, o6pa3yiomHx reoMCTpHnecxyio nporpec- 
chkj, y KOTopoft cyMMa xpafimix hjichob paBHa — 49, a cyMMa cpeqHHX 
HJICHOB paBHa 14. 

6.009. Hafira TpcTHH hjich 6ecxoHeHHofi reoMCTpHHCcxofi nporpeccHH co 
3HaMCHaTCJiCM \q\<\, cyMMa xoTopofi paBHa 8/5, BTopofi hjich paBeH — 1/2. 

6.010. HafiTH TpH ncpBux HJicHa 6ecxoHciHofi reoMcrpHHccxofi nporpec¬ 
cHH co 3HaMCHaTCJieM \q\ < 1, cyMMa xoTopofi paBHa 6, a cyMMa iwth nepsux 
hjichob paBHa 93/16. 

6.011. CyMMa Tpex hhocji, o6pa3yioiqHx apn^MCTHHCCxyio nporpcccmo, 
paBHa 2, a cyMMa rBaqpaTOB bthx xe hhccji paBHa 14/9. HafiTH 3 th HHCJia. 

6.012. CyMMa TpcTbero h qeBSToro hjichob apn^MeTuHCCKofi nporpec¬ 
cHH paBHa 8. Hafira cyMMy 11 ncpBux hjichob 3Tofi nporpeccHH. 

6.013. CyMMa Tpex ncpBux hjichob B03pacraK>inefi apH<j>MeraHecxofi 
nporpeccHH paBHa 15. Ecjib ot ncpBux oByx hjichob 3toh nporpeccHH OTBum. 
no 1, a x TpeTbCMy HJieiry npn6aBHTb 1, to nojiyneHHue TpH HHCJia cocraBirr 
reoMCTpHnecxyio nporpeccmo. HafiTH cyMMy 10 ncpBux hjichob apH$Mera- 
Hccxofi nporpeccHH. 

6.014. H3BCCtho, hto npH jdo6om n cyMMa S n hjichob Hexoropofi apH$- 
MCTHHCcxofi nporpeccHH Bupaxaerca $° P Myjiofi S,=4/13/i. Hafira rpa 
ncpBux HJieaa arofi nporpeccHH. 
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6.015. BuHHCjmTb (1 + 3 2 + 5 2 +... + (2/1— l) 2 +... + 199 2 )-(2 2 + 4 2 + 6 2 + 
+ ... + (2n) 2 +... + 200 2 ). 

6.016. Hafira nerupe nacjia, o6pa3yiomHx reoMeTpHnecxyio rrporpec- 
CHK>, y KOTOPOH BTOpOfi HJKH MCHblHC nepBOrO Ha 35, a TpCTHH 6ojIbUie 
qeTBepToro Ha 560. 

6.017. Haihn HCTupe HHCJia, oSpaayiomHx reoMCTpHnecicyio nporpec- 
cmo, y KoropoH Tpernfi hjich 6ojibinc nepBoro Ha 9, a BTopofi 6ojn>me 
HCTBcproro ua 18. 

6.018. 3HaMeHaTeiib reoMeTpHHecxo fi nporpcccHH paBeH 1/3, HeTBeprcjfi 
hjich 3TOH nporpeccHH paBCH 1/54, a cyMMa Bcex ee hjkhob paBHa 121/162. 
Hafira hhcjio hjkhob nporpeccHH. 

6.019. Hafira nepBMH hjich h 3HaMeHaTejib reoMeTpHHecxofi nporpeccHH, 
ecjm mBecTHO, hto a 4 —a 2 = —45/32 h a^ — a 4 = —45/512. 

6.020. Hafira nepBbifi h iutbih hjichij reoMCTpHHecKOH nporpeccHH, ecjrn 
H3BecTHo, hto ee 3HaMeHaTeju. paBeH 3, a cyMMa inecTH nepBbix hjichob 
paBHa 1820. 

6.021. ApH<j)MeTHHecKas nporpeccns o6jianaeT cneayiomHM cbohctbom: 
npn jdo6om n cyMMa ee n nepBbix hjichob paBHa 5 n 1 . HafiTH pa3HOCTb 3 to0 
nporpeccHH a rpn nepBbix ee HJieHa. 

6.022. ripoH3BeneHHe Tpex nepBbix hjichob reoMerpHnecKofi nporpeccHH 
pasHO 1728, a hx cyMMa paBHa 63. HafiTH nepBwfi hjich h 3HaMeHaTejib 3Tofi 
nporpeccHH. 

6.023. PeniHTb ypaBHemia: 

а) 2 jc+1+jt 2 —jc 3 +jc 4 —jr 3 + ... = 13/6, me M<1; 

1 7 

б) —|-x + jc 2 + .me |x]<l. 

jc 2 

6.024. IlepBufi hjich apHijjMeraHecicofi nporpeccHH paBCH 429, pa3HOCTb 
ee paBHa — 22. CxoJibxo hjichob 3TO0 nporpeccHH Hyacuo B3jm>, hto6u hx 
cyMMa 6buia paBHa 3069? 

6.025. CyMMa SecxoHeHHofi reoMeTpHnecKofi nporpeccHH co 3HaMeHa- 
TCJieM |^| <1 paBHa 16, a cyMMa KBanpaTOB hjichob 3toh arc nporpeccHH 
paBHa 153,6. HafiTH HeTBepThifi hjich h 3HaMeHaTejib nporpeccHH. 

Y^6.026. HafiTH HaTypajibHbie nncjia, o6pa3yioinHe apH^MeranecKyio npo- 
i^cfemo, ccjih npoH3BeneHHa Tpex h Heraipex nepBbix ee hjichob paBHU 
COOTBCTCTBeHHO 6 H 24. 

6.027. CyMMa TpcTbero h acBirroro hjichob apn<J>MeTHHecicofi nporpec¬ 
cHH paBHa 6, a hx npomBeflenne paBHO 135/16. HafiTH cyMMy 15 nepBbix 
HJieHOB 3Tofi nporpeccHH. 

6.028. Hafim hhcjio hjichob jcohchhoS reoMeTpanecicofi nporpeccHH, 
y KOTopofi nepBbifi, BTopofi h nocjieoHHfi HJiemj cootbctctbchho paBHhi 3,12 
h 3072. 

6.029. HafiTH cyMMy bccx nojioxHTejibHbix nerahix HBy3HaHHbix hhccji, 
nejwmHxcH Ha 3 Hanejio. 

6.030. Hafim 3HaMeHaTenb q SecxoHeHHofi reoMCTpHHecKOH nporpeccHH 
(M < 1)> y xoTopofi xaxabifi HJieH b 4 pa3a 6ojibine cyMMbi bccx ee nocjieny- 
lOUIHX HJKHOB. 

6.031. H3BecTHO, hto BHyrpcHHHe yrjibi HexoToporo Bbmyxjioro MHoro- 
yrojibHHxa, HaHMCHbiimfi yron xoroporo paBeH 120°, oSpaayioT apH(J>Mera- 
Heciyro nporpeccino c pa3Hocn>io 5°. Onpenemnb hhcjio ciopou stoto 
MHoroyrojibHHxa. 

6.032. npoH3BeaeHne rpeTbero h mecroro hjkhob apH<}>MeraHecxofi 
nporpeccHH paBHO 406. Ilpa flejicmm AeBjrroro hjich a arofi nporpeccHH Ha ee 
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HCTBCprBIH < LJ1CH B HBCTHOM nOJiynaeTCH 2, a B OCTBTKC 6 . HaHTH nepBMH HJICH 
h pa3HOCTb nporpeccHH. 

6.033. B 6 ecKOHC<jHOH rco.MCTpHHecicofi nporpeccHH c nojioxHrejibHMMH 
HjieuaMH h co 3HaMeHaTcncM \q\ < 1 cyMMa Tpex nepBMX hjichob paBBa 10,5, 
a cyMMa nporpeccHH 12. HaHTH nporpeccHH). 

6.034. CyMMa Tpex nocjieflOBaTCJibHMX hjichob reoMCTpHiecxoH npo¬ 
rpeccHH paBHa 65, a cyMMa hx norapn^MOB no ocHOBamno 15 paBHa 3. 
HaHTH 3th hjkhm nporpeccHH. 

6.035. HaHTH 3HaMCHaTeJib (|^|< 1) 6ecxoHeiHOH reoMCTpHHecxoH npo¬ 
rpeccHH, y xoTOpofl raxflhiH hjich othochtcs k cyMMe bccx nocjieayioiimx 
hjichob xax 2:3. 


Tpynna E 

6.036. CyMMa Tpex nepBMX hjichob reoMeTpHnecxofi nporpeccHH paBHa 
21, a cyMMa hx KBajjpaTOB paBHa 189. HaHTH nepBMH men h 3HaMeHaTCJXb 
3toh nporpeccHH. 

6.037. floica3aTb, «rro jdo6oh nneu apmJjMerHHecKofi nporpeccHH Haw- 
Haa co BTOporo ecn> cpeflHee apinfiMeTHHCCKoe Mexny jho6umh nsyMa 
HJieHaMH, paBHoynajieHHMMH ot Hero. 

6.038. H3BCCTHO, hto b HcxoTopyio apH(})MeTHHecxyK) nporpeccmo bxo- 
nsrr hjichm a 2 „ h Tarae, hto a 2n /a 2m =—1. Mmcctch jih hjich 3toh 

nporpeccHH, paBHufi Hymo? Ecjih na, to xaxoB homcp aroro HJieHa? 

6.039. flanu flBe apH^MeTHHecme nporpeccHH. nepBMH h imtuh hjichm 
nepBOH nporpeccHH paBHM cootbctctbchho 7 h — 5. y btopoh nporpeccHH 
nepBMH hjich paBCH 0, a nocjiemmH hjich paBeH 7/2. Haara cyMMy hjichob 
BT opori nporpeccHH, ecjm htbcctho, hto tpctbh hjichm o6chx nporpeccHH 
paBHM Mexny co6oh. 

6.040. Tpn HHCJia cocraBJimoT reoMCTpHnecxyio nporpeccmo. Ecjih ot 
T peTbero othhti. 4, to HHcna cocraBirr apHijiMCTHHecicyio nporpeccHH). Ecjih 
xc ot BToporo h rpcTbero hjichob nojiyHeHHOH apM<)>MeTHHecKOH nporpeccHH 
othbti. no 1, to CHOBa nojiyiHTcs reoMerpHnecKaa nporpeccHH. HaHTH 3 th 
HHCJ ia. 

6.041. HaHTH ncJioe nonoxHTCJibHoe hhcjio n H3 ypaBHemw 

/ 8+3 n\ 

(3 + 6 + 9 +... + 3 (n —1)) + ( 4+5,5 + 7 +... H——— J— 137. 

6.042. Hafirn cyMMy bccx hcthmx rpex3HaHHMx hhccji, acjihiuhxch ua 3. 

6.043. CyMMa 6ccxohchhoh reoMerpHHecxoH nporpeccHH co 3HaMCHa- 
tcjicm \g\ < 1 paBHa 4, a cyMMa xy6oB ee hjichob paBHa 192. HaHTH nepBMH 
hjich h 3HaMeHaTeju> nporpeccHH. 

6.044. HaHTH HCTupe HHCJia, nepBMe TpH H3 kotopmx cocraBJunoT reo- 
MeTpHHCCxyio nporpeccmo, a nocjieflHHC rpn — apH^MCTHHeacyio nporpec- 
CHio. CyMMa xpaHHHX hhccji paBHa 21, a cyMMa cpejnmx paBHa 18. 

6.045. CyMMa Tpex nepBMX hjichob reoMerpHnecKOH nporpeccHH paBHa 
91. Ecjih e 3thm HJiCHaM npH6aBtm> cootbctctbchho 25, 27 h 1, to nojiynaT- 
cs Tpn HHCJia, o6pa3yK>nyix apH^MeTHHecxyio nporpeccmo. HaHTH cenbMOH 

HJICH rCOMCTpHHCCEOH npOipCCCHH. 

6.046. Tpn HHCJia o6pa3yx>T reoMerpHnecxyio nporpeccmo. Ecjih Bropoe 
hhcjio yBejiHHHTb Ha 2, to nporpeccHH craneT apH<}>MeTHHeciOH, a ccjih nocjie 
3Toro yBejiHHHTb nocjicflHee hhcjio Ha 9, to nporpeccmi CHOBa craker 
reOMCTpHHCCXOH. HaHTH 3TH HHCJia. 
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6.047. Hafira Tpn HHcna, o6pa3yK>mnx reoMeTpHnecxyio nporpeccmo, 
ecjrn mBCCTHO, hto hx npoH3BefleHHC paBHO 64, a ax cpeflHee apH^Meranec- 
xoe paBHO 14/3. 

6.048. floKa3an>, hto jho6oh hjich 3HaxonojioxHTejn>Hofi reoMCTpaiec- 
xofi nporpeccHH HannHax co BTOporo paBCH cpeflHCMy nponopaaoHantHOMy 
Meatfly jnoGbiMH HJieHaMH, paBHoyflajicHHUMH ot Hero. 

6.049. Hafira cyMMy ccmh nepBbix hjichob GecxoHeHHofi reoMeTpHnecxofi 
nporpeccHH co 3HaMeHarejieM |?|<1, earn ee BTopofi uie a paBen 4, a ot- 
Houiemie cyMMhi KBaflpaTOB hjichob x cyMMe hjichob paBHO 16/3. 

6.050. Hafira cyMMy Bcex Tpex3HaHHbix hhccji, flcjunimxcs Ha 7. 

6.051. HafiTH cyMMy 

H) + ( 4+ i) + - + ( 2 ’ + 7.) - 

6.052. /Jama flBe GecxOHeHHbie reoMeTpHHecxne nporpeccHH co 3HaMeHa- 
TeneM |g|<l, pa3JiHHaroiimeca tojibko 3HaxoM hx 3uaMeHaTejiefi. Hx cyMMbi 
cooTBeTCTBeHHo paBHU Si h S 2 . Hafira cyMMy GecxoHeHHofi reoMeTpHnecxofi 
nporpeccHH, cocTaBJiemrofi H3 xBanparoB hjkhob moGofi H3 aaHHux npo- 
rpeccHH. 

6.053. IlycTb a u a 2 , ..., a„ — nocjieflOBaTCJibHbie HJiemj reoMeTpHnecxofi 
nporpeccHH, S„ — cyMMa ee n nepBbix hjichob. floxaaaTb, hto 

(—I-K~ H—). 

\ fl i <*i <V 


6.054. floxaaara, hto ecra HHCJia a, b h c cocraBJunor apHijiMeraHecxyio 
nporpeccmo, to nacjia a 2 + ab + b 2 , a 2 +ac+c 2 h b 2 + bc+c 1 b yxa3aHHOM 
nopxflxe Taxxe cocraBJiaroT apmjiMCTHHecxyio nporpeccmo. 

6.055. IlepBijfi HJieH HexoTopofi 6ecxoHCHHofi reoMeTpHnecxofi nporpec¬ 
cHH co 3HaMeHaTeneM \q\<\ paBeH 1, a ee cyMMa paBHa S. M3 xBaflpaTOB 
HJieHOB arofi nporpeccHH cocraBJieHa HOBaa GecKOHennaa reoMeTpHHecxaa 
nporpeccaa. Hafira ee cyMMy. 

6.056. HafiTH rorrufi hjich B03pacTaiomcfi reoMeTpHnecxofi nporpeccHH, 


3Haa, hto ee nepBufi nneH paBeH 7 — 3-y/5 h hto xaatflufi ee hjich Hammas co 
BTOporo paBCH pa3HOCTH flByX COCCflHHX c HHM HJieHOB. 

6.057. B apHtJiMeranecKofi nporpeccHH cyMMa ee m nepBbix hjichob 
paBHa cyMMe n nepBbix hjichob floxaaara, hto b 3tom cjiynae cyMMa 

ee nepBbix m + n hjichob paBHa Hyjno. 

6.058. M3Becrao, hto L, M, N — cootbctctbchho /-fi, m- fi, n-fi hjichu 


reoMeTpHnecxofi nporpeccHH. Iloxa3aTb, hto L* "m” W ™ = 1. 

6.059. Hacjia a, b, c, oaho H3 xOTopux xpaTHO 7, cocTaBjunor apH(}>- 
MeranecxyK) nporpeccmo c paaHOCTbio 7. noxaaaTb, hto hhcjio abc flejurrca 
Ha 294. 

6.060. noxaaaTb, hto flax Bcxxofi apmJtMeraHecxofi nporpeccHH npu 


jdoGom n BbmojiHxeTCX paBeHCTBO =■$,+- (S k — cyMMa k nepBbix 
hjkhob nporpeccHH). 
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6.061. PemHTb ypaBHemae 

x— 1 x—2 x—3 1 

-+-+-+ ...+- = 3, 

XXX X 

me x — qejioe nojioxHTejibHoe hhcjio. 

6.062. Hhcjio 180 npeqcraBHTb b Bqqe cyMMbi ieTbipex cjiaraeMux Tax, 
«rro6bi ohh cocTaBJUum reoMeTpHHecxyio nporpeccmo, y xoTopofi Tperafi 
hjich 6uji 6u 6ojibme nepBoro Ha 36. 

6.063. flaau qBe reoMerpHHecime nporpeccmi, cocTOjmme H3 oqHHaico- 
Boro <mcna hjichob. IlepBbiH hjich h 3HaMeHaTejib nepBofi nporpeccHH paBHbi 
cooTBeTCTBeHHO 20 h 3/4, a nepBbifi uieH h 3HaMeHaTejn> BTopofi nporpeccmi 
paBHbi cooTBeTCTBeHHO 4 h 2/3. Ecjih nepeMHoacHTb 'menu arax rrporpeccHfi 
c oflimaxoBbiMH HOMepaMH, to cyMMa Bcex Tam npoH3BeqeHim cocraBHT 
158,75. HaSm hhcjio hjichob amx nporpeccnfi. 

6.064. Tpn iHCJia, H3 KOTOpbix TpeTbe paBHo 12, o6pa3yioT reoMeTpHiec- 
xyio nporpeccmo. Ecjih BMecro 12 B3srrb 9, to TpH iHCjia cocraBHT apncj)- 
MeTHiecxyio nporpeccmo. Hafira 3 th HHCJia. 

6.065. B KOHemioH reoMerpHnecKofi nporpeccHH H3BecrHU ee nepBbifi 
<uieH o, nocjieqmifi HJien b h cyMMa S Bcex ee ukhob. HafiTH cyMMy 
KBaqpaTOB bccx hjkhob 3toh nporpeccHH. 

6.066. B HesoTopofi reoMeipHnecKofi nporpeccHH, coqepxaiqefi 2 n nojio- 
*HTejibHbix HJieHOB, npoH3BeqeHHe nepBoro Huerta Ha nocjieqmifi paBHO 
1000. Hafim cyMMy necxTHHHbix jiorapm])MOB Bcex hjichob nporpeccHH. 

6.067. CyMMa Tpex hhccji paBHa 11/18, a cyMMa o6paTHbix hm HHceji, 
cocraBJiaiomHx apmjjMemHecKyio nporpeccmo, paBHa 18. HafiTH 3 th HHCJia. 

6.068. Pa3HOCTb apH^MCTHiecKofi nporpeccHH otjihhhb ot Hyjw. Hncna, 
paBHbie npoH3BeqeHHHM nepBoro HJieaa arofi nporpeccHH Ha BTopofi, BTOpo- 
ro HJieHa Ha rpeTHH h TpeTbero Ha nepBbifi, b yxaaaHHOM nopjmxe cocraBJia- 
k>t reoMeTpHRecKyio nporpeccmo. Hafim ee 3naMeHaTejib. 


F pynna B 

6.069. Hafim Tpex3HaHHoe hhcjio, qnijjpbi Koroporo o6pa3yioT reoMCT- 
pHHecKyio nporpeccmo. Ecjih H3 aroro HHCJia Bbmecrb 792, to nojiywrca 
hhcjio, 3anHcamioe tcmh xe qaiJipaMH, ho b oOparaoM nopajoce. Ecjih H3 
qmjipbi, Bbipaxaiomefi hhcjio cotch, BbiHecm 4, a ocrajibHue iqujtpbi hc- 
KOMOro HHCJia OCraBHTb 6e3 H3MCHCHHX, TO nOJiyHHTCS HHCJIO, HH(J»phI KOTO- 
poro o6pa3yK>T apn^MemnecKyio nporpeccmo. 

6.070. H3BecTHO, tto npn jdo6om n cyMMa n nepBbix ukhob HexoTOpofi 
HHCJiOBofi nocneflOBaTejibHOCTH Bbipaxaeica (JtopMyjiofi S„—2n 2 + 3n. Hafim 
necHTbifi hitch 3Tofi nocjieflOBaTCJibHOCTH h floxa3aTb, hto 3Ta nocjieqoBaTe- 
jibHocrb HBJiaeTca apH(J)MeTHHecKofi nporpeccnefi. 

6.071. Hafim cyMMy 19 nepBbix hjichob apH^Memiecxofi nporpeccHH a u 
a 2 , a 3 .ecjm h 3 bcctho, tto 04 + 08 + 012 + 016 =224. 

6.072. Z^ nwrnj crop oh TpeyrojibHHKa npeqcTaBJUDOT co6ofi rpn nocjieqo- 
BaTejibHux HJiena B03pacraiomefi reoMerpHnecKofi nporpeccHH. CpaBHHTb 
3HaMCHaTeJib arofi nporpeccHH c hhcjiom 2. 

6.073. Hafim cyMMy Hemipex nepBbix <ukhob reoMeTpHnecKofi nporpec- 
chh, o6jiaqaKxqefi tcm cbohctbom, tto ee TpH nepBbix uieHa, cyMMa koto- 
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pux paBHa 148/9, xbjuqotcx oahobpcmchho nepBUM, hctbcptum u bocbmum 
‘meHaMH HeaoTopoH apncj)MeTHHecKOH nporpcccHH. 

6.074. Mncjia a t , a 2 , ..., a n , a n + l o6pa3yioT apH<j>MeTHHecKyio nporpec- 

chk). RonassLTb, <rro 


11 In 

-H- b ... +-—-. 

Jifl 2 02 0} a H a n+ \ flia, + i 

6.075. riocneAOBaTcra>HOCTb hhccji 1, 8, 22, 43, ... o6jxaaacT tcm cboh- 
ctbom, 'iro pa3HOCTH flByx coce^HHX huchob (nocneayiomero h lipcfltmyme* 
ro) o6pa3yMT apmj)MeTHHecKyio nporpeccmo: 7, 14, 21, ... . Hafira HOMep 
Hire Ha nocjieflOBaTentHOCTH, paBHoro 35351. 

6.076. floKa3aTb cneayiomee yrBepxneHHe: ajm Toro hto6m Tpa nncjia 
1 1 1 

-, -, - cocraBJiHJiH apH<f>MCTHHecxyio nporpeccmo, Heo6xoflHMO 

b+c c+a b+a 

h flocraTOHHO, hto6u ancjia a 1 , b 1 h c 2 Taicace cocraBJiajm apH<j>MeTHHecicyio 
nporpeccmo. 

6.077. CyMMa neTupex nncen, cocraBJijnomHx reoMeTpHaecKyio npo- 
rpeccmo, paBHa — 40, a cyMMa hx KBanpaTOB paBHa 3280. HafiTH ary 
nporpeccmo. 

6.078. aura flBe nporpeccHH: reoMerpaHecjcaH c noJioaon ejibHWMH Hiie- 
hhmh a n (3HaMCHaTeJib paBeH q,rn,t 1) h BoapacTaroman apmj>MerHHecxaji 

c HJieHaMH b n (pa3HOCTb paBHa d). HafiTH x m ycnoBHs lo gxa„—b n = 

= log x a y -b v 

6.079. HafiTHcyMMy l+23 + 37+...+n (2*-l). 

6.080. HafiTH cyMMy 1 ■ 3 + 3 9+5 '27 + ... + (2/i—1) ■ 3". 

6.081. HafiTH npoH3BefleHHC n nepBUX hjichob rcoMerpHaecKofi nporpec- 

CHH, eCJlH H3BCCTHH HX CyMMa S H CyMMa a HX o6paTHMX BCJIHHHH. 

6.082. KopHH ypaBHeHHH x* — \0x 2 + a — 0 cocraBjjsooT apm})MeTHHec- 
ttyto nporpeccmo. Hafira a. 

6.083. /}oica3aTb cnenyioinee yreepacaemie: ryin toto hto6m TpH <mcjia 
x, y h z b yKaaaHHOM nopamte cocraBJuuiH rcoMeTpHnecxyio nporpeccmo, 
Heo6xOAHMO H flOCTaTOHHO, HT06b£ BbinOJIHHJIOCb paBCHCTBO (x 2 +y 2 ) (y 2 + 

+ z 2 )=(xy+yz) 2 . 

6.084. B copeBHOBaHHH no Bojiefi6ojiy yaacTBOBano n jcoMarm- Kascnas 
KOManaa rap ana co bccmh ocranbHbiMH no oflHOMy paay. 3a Kaacnyro mpy 
BbrarpaBurefi KOManqe 3ac<nm>iBanocb oaho ohko, 3a npompbim ohkh He 
HaHHcnsumcb; hhhhhx b Bonefi6one HeT. Ilo OKOHiarara copeBHOBaHHH bbihc- 
HHnocb, hto HaopaHHue KOMaHflaMH ohkh o6pa3yioT apH^MeTHsecxyio npo ■ 
rpeccmo. Ckojibko ohkob Ha6pana KOMaima, 3aiMBiiias nocneflHee Mecro? 

6.085. B yron, conepacanmfi 60°, Bimcaribi mrrb OKpyacHOcrefi Tax, hto 
xaamaa nocnenyroman oxpyxHOCTb naHHHaa co BTOpofi xacaeTca npeflbi- 
pyiHefi. Bo CKonbxo pan cyMMa nnomaaefi bccx mth spyroB 6onbiue nnoma- 
m MCHbinero Kpyra? 

6.086. HafiTH cyMMy OecKoaenHofi reoMerpHnecKofi nporpeccHH, o6na- 
najoracfi cnenyromHM cbohctbom: ecriH ot ee nepBoro nneHa OTrnrrb 16/27, 
to nepBbie rpn nnena oSpaayioT apn^MeTHHecxyio nporpeccmo, a ecna 
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nocjie 3Toro ot TpeTtero uieHa othstb 16/189, to CHOBa nojiyHirrca reovieT- 
pHHe&caa nporpeccua. 

6.087. Hhcjio HJieHOB reoMerpHnecKoa nporpeccim hctho. CyMMa bccx 
ec HJieHOB b 3 pa3a 6om»me cyMMU hjichob, pacnojioaceHHUx Ha hchcthux 
M ecrax. HanTH 3HaMeHaTejn> nporpeccHH. 


6.088. Bhhhcjihtb 3HaHCHHe flpo6n 
6.089. CospaTHTb flpo6b 


x 4 '+x 3 +x J + x+l 

X 8 +X 6 + X* + X J +1 


npH x= —0,05. 


x*+x t y 1 +x*y*+x 2 y 6 +y i 
x* + x 3 y + x 1 y 2 +xy 3 +y* 


6.090. HafiTH ycnoBHJi, npa kotopux KBanpaTbi rpex nocuenoBaTejiBHUx 
HJieHOB apmJ)MeTHHecKOH nporpeccHH hbji®otch Tpe.vtH nocjieflOBaTejibHUMH 
HJieHaMH reoMeTpHHecKofi nporpeccHH. 



TJIABA 7 

JIOrAPHOMLI. nOKA3ATEJIbHbIE 
H JIOrAPHOMHHECKHE YPABHEHMA 


OCHOBHblE CBOftCTBA H ^OPMYJILI 

CBOficTBa noKa3aTejibHOH (Jjvhkuhh 

X 

y^a , a>Q y a# 1 

1°. 06jiacn> onpeaejieHHK $yHKiiHH — mhoxcctbo R Bcex AeflcTBHrenbHux 
HHcen. 

2 °. 06 jiacrb 3HaneuHH 4 >yHKUHH — MHoacecrBO R + Bcex noAoacHreAbHbix >iHceji: 

X 

a > 0 jyw jno6oro AeiicTBRTejibHOro 3Ha<ieHHa x. 

3°. ripH a> 1 (JiyiucuHa B03pacTaeT, t. e. ecAH x, <x 2 , to a' <a*\ Ilpa 0<a<l 

4 >yHKRHS y 6 biBaeT, t. e. ecjm x\ <x 2 , to a*' > a* 1 . 

4°. Ecah a' -a 1 , to x ( ~x 2 . 


Cbohctbs AorapH^MBaecKoS 4>y H *y I,H 
y = logaX, a> 0, a# 1 

1 °. 06 jiacTL onpeaejieHHS <|>yHxuiHH — mhoskcctbo R f Bcex nojioxHTeAbHbix 
AeHCTBHTejIbHWX HBCejl. 

2°. OSnaCTb 3HaieHHH (jlyHKRHH — MHO*ecTBO R Bcex AeHCTBHTeAbHWX HHCejI. 
3°. Ilpa a>l (JjymcuHfl B03pacTaeT, r. e. earn x 2 >x\ >0, to log a X 2 >log a xi. ripH 
0<a<l (JiyHKUM y6uBaeT, t. e. eCAH X 2 >X] >0, to log„X 2 <log a X]. 


1°. Ecah x>0, to 


CBOficTBa AOrapn(J>MOB 


logo-* 

x — a 


(ocaoBHoe AorapB^MmecKoe to*a£ctbo). 

2 °. JIorapa^M ocHOBaHHs paBeH eflHHHue: 

loga 0—\. 


3 °. JIorapH^M eoEHEKbi paBCH wyiao: 

loga 1—0. 

4°. Ecah x\ >0 h X2>0, to 


( 7 . 1 ) 


( 7 . 2 ) 

( 7 . 3 ) 


loga (x, X 2 )=log fl X 1 + 10 gaX 2 


(7.4) 
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(<t>opMyjia Ajn Jiorap«<j>Ma upomae/iefiaa); 


log„—=Iog a JC 1 -log a X 2 
x 2 

($opMyjia nita JiorapwpMa lacinoro). 

5°. EcAH X>0, TO 


lOg^X =plog a X, 


(7.5) 


(7.6) 


rae p — jno6oe AeacTBHTenbHoe ahcao ((popMy ia aas aoiapw^Ma creneira). 
6°. Ecjih x>0, to 

, logi< 
log«*=--- 

logs a 


(7.7) 


AJW jnoSoro Ae&CTBBTeju>Horo kbchl b> 0 h A# 1 ((popMyjia uepexooa k HonoMy 
ocaoBamoo .iorapa(pMa). 

B HaCTHOCTH, 


» 


1 

loga b — - turn logaft logifl-1; (7.8) 

lOgifl 

logs b —log , b P =/>log e b (peR, p* 0). C 7 - 9 ) 


YKA3AHMH K PEIUEHHK) IIOKA3ATEJIfcHfcIX 
H JlOrAPH<&MHHECKHX YPABHEHUfl 


1°. noKaaaiejibHoe ypaBHeHne 

a * ^ **b* ^ (a>0, ait 1, A>0, b? 1) 
paBBOCHJiiHO ypaBHemno 

/(*) logc a=g (x) log,, b, 


(7.10) 


(7.11) 


KOTopoe nojiyiaeTca AorapB^MHpoBaBBeM ypaBseHHs (7.10) no KaKOMy-jm6o ocHOBa 
HHK) C>0, c/l. 

„ / to *W ... . , , 

B nacTHOCTH, ypaBHeHHe a —a paBHOCHJibHo ypaBHeHHio/(x)=g (x). 

2°. Kophsmh ypaBHeHHa 

, / „iW 

("(*)) =(« (x)) 

cwrawTca toabko peine hh si cMemaHHOft CHcreMW 

{ u (x) > 0, 
u (x) n 4 1, 
fixf^g (x) 

h xe 3HaieHHa x, ajm sotopBix u (x)= 1, ecjm npH 3 thx maiCKBsa onpeAenenu / (x) 


(7.12) 


(7.13) 
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/(*) 

h g (x). OyHKitHa BHAa (u (x)) onpeaeaeHa TOJibKO npn u (x) > 0, nosroMy Te 
3HaieBHfl x, rOTopue 4>opMajn>HO yaOBneTBOpinoT paBCHCTBy (7.12), ho ripn KOTOpux 
u (x)<0, He npHHSTO ciHTan> kophsmh ypaBHeHHH (7.1-2). 


3°. JIorapH^MHiecKoe ypaBHeHHe 

log*/ (x) = 6 

paBHOCHABKO ypaBHeHHK) 

f(x) = a k . 

4°. JIorapH(})MHHecKoe ypaBHeHHe 

logo/M = l°gag to (a>0, a* 1) 


(7.14) 


(7.15) 


(7.16) 


paBHOCHAbHO KaxAOfi H3 c.ieAytouxHX chctEm: 

[f(x)> 0, 


l/w=?w 




to > 0, 

to=*to- 


(7.17) 


Ana peuietraa ypaBHeHHH (7.16) nepexoAHT toamo k oahoh H3 sthx cacreM (toh, 
KOTOpaa npome) ah6o pemawT ypaBHeHHe f(x)=g (x), KOTOpoe m oxter HMen. KopHH, 
nocropoHHHe ana hcxoahoto ypaBHeHHH, h npoBepaioT xaajyjH H3 hhx riOflCTaiiOBitOH 
b HcxoAHoe ypaBHeHHe. 


5°. A™ peuieHHa ypaBHeHHH 

•og a /(x)+log a g (x) = log„ u (x), 

loga/W-IOga g (x) = IOg„ U (x), 

P log a /(x)=log a u (x), 


(7.18) 

(7.19) 

(7.20) 


HcnoAb 3 ya (JiopMyjiw ( 7 . 4 )—( 7 . 6 ), hx hphboaht cootbctctbchho k BH^y: 

loga if to g to) = i°ga u (x), 

f(x) 

•oga —-=log a u (x), 

g to 

l°ga if W) ? = log a U (x) 


(7.21) 

(7.22) 

(7.23) 


h Aajiee peuiawT xax, sax yxa3aHo b n. 4°. 

H 3 HaBmeHHbix xopHeu caeayeT BiunoHHTb b OTBer Te, am xoTopux f(x)> 0 , 
g (x) > 0 , u(x)> 0 , ;ih 6 o npoBepaTb xaxauS H 3 hhx hoacthhobkoh b HCxoaHoe 
ypaBHeHHe. 

6°. Ecjih npH pemeHHH ypaBHeHHH c noMoiutio (JwpMya (7.4)—(7.6) npOH3BOAHT- 

/(x) p 

ch npeo6pa30BaHHH Bnaa loga (J (x)g (x)), loga-, loga (f (x)) , rae p — aeTHoe 

Six) 

hhcjio, to B03HHxaeT onacHOcrb noTepH KopHen aaaaHHoro ypaBHeHHH. Hto 6 u npea- 
OTBpaTHTb B03M0*Hyi0 HOTCpiO KOpHeH, HaflO HOJIMOBaTbCX y xfltaiUHJ MH <(>op- 
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MyjI&MH B TaKOM BHfle: 

log .2 (f (x) g (x)) = loga f (jc)| +log„ I g (x)|, 
log* =loga 1 f (x)| - log„ \g (x)|, 

g (x) 

p 

log^ (f (x)) —p log / (jc)|, p — teTHoe hhcjio. 


(7.24) 

(7.25) 

(7.26) 


/ 2 j ( 1 — x 

IlpsMep 1. PenjHTb ypaBHerae V5 • 0,2 - 0,04 = 0. 

□ 3flecb Bee CTeneHH moxho npHBecTH k oflHOMy ocHOBamno 5. Hmccm: 

it 11 

r 2 2x ( l\2x , 2x „ 1-* / 1 ~ X —2 (1 —x) _ 

V5 = 5 , 0,2 =1 - I =5 , 0,04 = 1—1 = 5 • Toraa ypaBHeHHe npa- 


MeT bha 

11 11 

2 2x -2(l-x) 2 2x .-2(1-4 

5 '5 —5 =0 hjih 5 =5 

n 1 1 

CorjiacHO yuaia ratio 1°, nepeSjteM r paBHOCH.ibHOMy ypaBHerano - - = — 2 (1 — x). 

2 lx 

f4x 1 -5x+l=0, 

ITocjie npeo6pa30BaHHfi nojiy^HM < o-rry.ua x\ = 1, X 2 = 1/4. ■ 


IIpwMtp 2. Peimrrb ypaBHeirae 


X* lx X 2 lx 

35 3 -35 5 -3 +5 =0. 


□ T pyrarapys noao6tuje qjieHbi, hmccm 3 (35—1)—5 (35 — 1) = 0 hjih 
x 2 lx 

3 =5 . JIorapn4>MHpys o6e lacra ypaBHeHHS no ocHOBarano 10 (cm. yra3aHHe 1°), 

nojiynaeM paaHOcnnbHoe ypaBHeHHe 

x 2 lg3-2x lg5, turn x (jc Ig3-21g5)=0, 

OTtyaa x, =*0, x 2 =»21g5/lg3. ■ 

IIpaMep 3. PemHTb ypaBHeHHe 4^—9 , 2 V ^ *+2=0. 

yfx J-'f* Ji-X >/* , ^ \/x 

□ Tar tar 4 =«2 h 2 =2 2 =-’2 , to flamtoe ypaBHeHHe upHMeT 

2 

bha 2 — •2 v ^+2-0. npOH3BeneM 3aMeny nepe.MeKHoft 2 '^*=y, rae y>0 b chav 
2 

9 

CBoficrea 2° noraaaicnbHoS (JiyHraHH. Toraa nojiy<tHM ypaBHeHHe y 2 —y+2=0, 

2 

ropHH roToporo >>i =4, y 2 = 1/2 nonozHTeabHbi. H 3 ypaBHeraas 2 =4 HMeeM 2 *= 

v^= 2 , o-rryaa x=4. H 3 ypaBHeHHS 2^= 1/2 hexoahm 2'^=2 _1 , OTtyaa 
>7x= — 1, tto HeB03MO*HO. Htbe, nojiyaacM otbct; x=4. ■ 

x 2 —lx 5x—10 

TlpaMep 4. Peman, ypaBHeHHe |x—2| >=|x—2| 

□ CorjiacHO yra3aHHK> 2°, ropHJEMH ypaBBeHHa sbjiskjtcs rojibro pemeHHa 
CMemaHHoS chctcmw 
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|JC —2| >0, 

I*—2|*1, 

■x 1 — 2x = 5x—10 


asm 


x#2, 

x/3, x#1, 

.x 2 —7x +10 = 0 


\ 

h, 6biTb Mo*er, pemems ypaBHems |jc— 2| = 1. H3 up yx xopHeft ypaaHeHHs 
x 1 — 7x+ 10=0 peuieHHeM cncreMu sa-uercs oaho hhcsio x=5, a Tpe6oBaHHio 
|x—2| — 1 yflOBJieTBopswT x=3 a x = l, Tax*e aBJiawuwecs peiuenaeM cHcrreMU, 
nocxojibxy npa 3thx 3HaieHHEx x fyyBxupa x 2 —2x a 5x— 10 onpeaejieau. Hrax, 
nojiyiaeM OTBer: x = l, x=3, x = 5. ■ 

npuaep 5. PemHTb ypaBHeHHe 2 (lgx—lg6) = lgx-21g (Vx—1). 

□ ysHTMBaa o6jiaerb onpeflejreaHx jiorapatJiMHHecKott ({whxhhh, xBaapaTHoro 
Kopaa a yxaaauHe 5°, nojiyaaeM cacreMy, paBHOcaibayw 3aflaHHOMy ypaBHeHHjo: 


"x>0, 

y/x— 1 >0, 

X 2 X 

lg~= l g- 


36 (Vx-1) 2 



36 (V'x-1) 2 


06e BacTH ypaBHGHHa paaae.aHM Ha x (npa stom He npoH3ofiaer norepn xopHeti, Tax 

tax x> 0) a yMHOJCHM Ha 36 (y/x— l) 2 (npHBeM He noxBSTCS nocTopoHHBe KopHH, Tax 

fx>l, 

xax x# 1). Torfla nojiynHM CBCreMy < H3 ypaBHeHHS 

lx (y/x-l) 1 = 36. 

(Vx(Vx-1)) 2 = 36 HaxoAHM y/x (y/x — \)=6, -Jx (y/x— 1)^ —6, nocxojibiy 

y/x (y/x— 1)>0. flanee, HMeeM ■J x (\/x —1) = 6 HJ1H (y/x) 2 -y/x— 6=0. 3HHKHT, 

y/x=3, orry/ia x=9>l; y/x= — 2, bto HeB03M0*H0. Hrax, no.iyaaeM otbct: 
x = 9. ■ 

Ilpauep 6. PeuiHTb ypaBHeHHe 

logo.s v/l + •< + 3 log! /4 (1 - x) = logi /16 (1 - X 2 ) 2 + 2. 


□ ntepeitneM x ochobbhhk) 1/4. HMeeM: 

logo ,5 \/l +x=logi /4 (1 +x) [cm. (JwpMyny (7.7) blth (7.9)]; 

lOgl/4 (1 X 2 ) 2 2 l0g,/4 |1 —X 2 j 


lOgl/16 (1-X 2 ) 2 


~log 1/4 |1 X 2 ) 




[cm. (})opMy,Ty (7.7) h yxa3aHHe 6°]; 

1 

2=log|/4 — [cm. <}>opMy.jiy (7.6)]. 

16 

B peay.TbTaTe npHxooHM x ypaBHeHmo 

log,/* (1 +x) + 3 log l/4 (1 -x)«log 1/4 |1 -x 2 |+log ,/4 
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yiHTfaiBas o6;iacTb onpeaejieHHH .iorapn(|)MHHecKOH (^vhkiihh, hexoahm 

l+x>0, fjc> — 1, 

< -1<X<1. 

1 —jc> 0; l_jr< 1; 

IIpH 3 thx 3HateHHax x HMee.w 1 — x 2 >0 h |1 — x 2 \ = 1 —x 2 . flaaee, corjiacHO yKasamw 
5 , nojiyiHM 

1 —x 2 

logi/4 (1 +■*) (l -x) 3 = log 1/4 —— • 

16 

3to ypaBHeHHe paBHOcanbHO CMemaHHofi cacreMe 

-1 <x<\, 

(1 +x) (1 — x) 3 = (l — x 2 )/16. 

06e qacTH ypaaneHHH aenHM Ha (1 + x) (1 — x) > 0, npaieM noTepa Kopaefi He npoHxofl- 
aeT. Toraa nonyHHM 


f— 1<X<1, 

1(1 -x) 2 = 1/16. 

Ha ypaBHeHHfl 1— x = l/4 iiaxoaHM x=3/4, iiphmcm xe(— 1, 1). H3 ypaBHeHHS 
1 —x= —1/4 HMeeM x=5/4, t. e. x He yaoBJierBopaer HepaBencTBaM — 1 <x< 1. Hxax, 
noiiynaeM otbct: x = 3/4. ■ 

lgx + 5 


IlpsMep 7. PeiiiHTb ypaBHeHHe x 3 =lo' 8 * + l . 

□ Tax xax JiorapniJiMHHectaa (fiyamms onpeaeneHa npn x>0, to aeBas h npaBas 
aacTH aamioro ypaBHewm nonoxHTeabHbi. JIorapa(})MHpya hx no ocHOBainno 10 
h Hcnojibaya <jx>pMyjibj (7.6) h (7.2), nOJiyiaeM 


lgx +5 

3 


lgx = lgx + l. 


IIpoH3BeaeM aaMeHy nepe.MenHOH y = lg x h peuiHM ypaBHeHHe y 2 4- 5y = 3y + 3. HMeeM 
y 2 +2y— 3=0, oTxyaa yi = — 3, >>2 = 1. Ha ypaBHenna Igx=— 3 noaynaeM x= 10' 3 , 
a H3 ypaBHeHHH lgx= 1 HaxoflHM x= 10. Hxax, x=0,001, x= 10. ■ 

I lpiiMep 8. PemHTb ypaBHeHHe log x (2x 2 —4x+3)=2. 

□ Hcnojn>3ya yxaaaHne 3° h ywruBas orpaHHaeHHs, HajiaraeMue Ha ocHOBaHHe 
aorapH(J)Ma, 3anHCHBaeM paBHOCHabHyw aaHHOMy ypasHeHHio CHCreMy 

fx>0; x?l, 

(2x 2 -4x+3 = x 2 . 


PeuiaeM KBaapaTHoe ypaBHeHHe x 2 —4x+ 3 =0, oncyaa xj = 3, X 2 = 1 (He noaxo- 
aHT). Htax, x=3. ■ 

IIpHMep 9. PemHTb ypaBHenne log 3 (x+6) log x 3=2. 

□ yHHTtJBaa o6aacn. onpeaeaeHHH aorapH^MHaecKoii <j>yHKuHH, orpanHaeHHH, 
HaaaraeMbie Ha ocHOBaHHe aorapn^Ma, h <J>opMyny (7.8), noaynaeM paBHOCHJibHyw 
aaHHOMy ypaBHemno CHCTeMy 
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x4-6>0, 
x>0; x?*l, 


log 3 (x+6) 


log 3 x 


= 2 . 


PernaeM ypaBHeme 3toh chctemm. TaK Kax to log 3 x#0 h ypaBHeime 

npHECBMaer bha log 3 (x4-6) = 21og 3 x hot log 3 (x4-6)=log 3 x 2 hot x 2 = x-i-6 (cm. 
yKa3atme 4°). Haxo/i,HM kophh 3Toro ypaBHeHHa: xj = —2, x 2 = 3.143 hhx tojibko x=3 


yAOBJieTBOpaeT ycjioBHHM x+6>0, x>0 h x# 1. Hrax, nonyqaeM otbct: x=3. ■ 
IlpoMep 10. PeuiHTb ypaBHerae lgx 2 =0,251g (4x4-3)*. 

□ yOTTMBaa o6jiacTb onpeaejieHHs AorapH<t>MHqecKofi (JiymcnaH, 3amnoqaeM, 
iro x#0, 4x4-3^0. JJjia. npeo6pa30BajLna lg (4x4-3)* npuMetmeM 4>opMyjiy (7.26) 
(cm. yxa3aHHe 6°). Toraa 0,25lg (4x4-3)* = 0,25 '4Ig |4x4-3| =lg J4x4-3). B peiyjibTaTe 
nojiynHM ypaBiiefuie lg x 2 = lg |4x-f3|, paBHOcaabHoe 3anaHHOMy. 

Ecot 4x4-3>0, t. e. x> —3/4, to |4x4-3|=4x4-3 h x 2 =4x4-3. HaxoAHM kophh 

3 toto ypaBHeHHa: x, =2+ Jl> —3/4, x 2 = 2— N /7> — 3/4. Ecot 4 x4 -3<0 , t. e. 

x<—3/4, to |4x4-3| = —4x— 3 h x 2 =—4x—3. HaxoAHM kophh stoto ypaBHeHHa: 

xj = — 1 < — 3/4, x 2 = — 3 < — 3/4. lirax, nojiyaaeM otbct: 2±>/7; — 1; — 3. ■ 


3aMenaHHe. Bhipaxemie 0,25 lg (4x4-3)* mo*ho 3aMeHHTb to* aeci bchho paB- 

HbiM eMy BbipaxceHiieM lg ((4x4-3)*) ’ (cm. yxa3anHe 5°), ho yTBep*AeHne lg ((4x4- 
0.25 

4-3) ) =lg (4x4-3) Obuio 6m HeBepHbiM. J\tno b tom, hto npn Hcnojn>30BaHHH 
npajBHAa B 03 Be/ieHHH crenenii b erenow, neoSxomMO ywrMBaTi cneayiomee cboSctbo 

2n 1 /( 2 n) 

creneHHofi (jiyHsapm: npn jnofioM ne N (x ) = |xj, a ue x [cm. (JiopMyjiy (1.24)]. 

XIosTOMy lg ((4x4-3)*)° 25 = lg ((4x4-3)*)* 4 =lg |4x4-3|. 


Fpyima A 


PeraHTb ypaBHeHHa (7.001—7.040): 

1 1 ~x 

7.001. — ^- t =-0,125*=4 2 . 


16V 2 


7.002. 4 v ' J ' +1 = 64-2' / *+*. 


2+>fx + x 


7.003. V3-3 , + v ^(-) 2(, + ^ = 81. 


7.004. \fl x V? 0.125-=4 \fl. 


7.005. V2 0,5 4 ' / " +1 °-16 2(%/jc+1) =0. 

x-3 j j 3x-I 

7.006. ^ 0,25 *~* =1. 
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7.007. 






7.009. 5 X ' /7 0,2' / *= \/25. 

7.010. 2' / * 1 •0,5' / * +1 = 4 JC+ ' / ^. 



7.011. 2,5 ' /5 “ x 0,4 1 ~' / ^~" x = 5 10 ■ 

0,1 5 . 7.012. 7 JC (V2f J - 6 -Q Jt = i 

7.0.3. «>v57)‘ 

7.014. 3 v /27 V7 =3^ ( ' /7 - 4) . 

7.015. 2 lI ~‘-3 xl =3 J:1 “ 1 -2 x,+ 2 . 

7.016. 5* +6 -3 x+7 =43-5' +4 -19-3 

7.017. 5 2x ~* + 2 11 —5 2jr + 2 lt+2 = 0. 

7.018. 2 10 * 3 *' 5 io * 3X = 400. 

7.019. 3-5 2 '' I -2'5 x ' I =0;. 

7.020. 10 2/x + 25 1/j = 4,25-50 1/x . 

7.021. 9* ,_1 —36 3* 1_3 + 3 = 0. 

7.022. 4 X —10 • 2 X_1 —24=0. 

7.023. (V3) JC +( , V3) X_10 = 84. 

7.024. 9^-27 = 6-3^. 


2 3x+3 

„ ... „ „ n Jx 2 — %X _ „ ^yjx 2 — 8x 

7.025. 17-2 -8 = 2 4 

7.026. 8 x -2 x +12=0. 

2*+10 9 

7.027. 

4 2 x-2 

1 + Y ^ 1 

7.028. 10 -10 =99. 

yris — 

7.029. -- 3 = 3 v ^. 

4 

7.030. lg 2 x 2 =l. 


lg*+5 

7.031. lg 2 10jc+lg*=19. 

7.032. x 3 =10 5+lgx . 

7.033. x t2 -2~ ll *—l. 

7.034. x ,og4X “ 2 = 2 3(lo,4Jt_,) . 

i 

1 —l*x> J 

7.035. x 3 - -===0. 

Vioo 

7.036. x 21 °V=8. 

^037. 

7.038. yjx l ^= 10. 

7.039. x gx = 1000 a: 2 . 

7.040. 27x oi ” x =x m . 


0 . 


7.041. HaHTH HaTypajibHoe hhcjio n H3 paBeHcrea 
3 2 • 3 s ■ 3 8 ...3 3 " -1 = 27 s . 
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7.042. Buhhcjihti. cyMMy 2 "+ 2 ecjm 4 *+ 4 *= 23 . 
YnpocTHTb (7.043—7.051): 


7.043. 


(2i l0 ^ + 5' 0 ^ (si 1 ^ 9 -^ 9 ) 


7.044. / 25 log « 5 + 49 IOB 8 7 . 


log, ,25 Jog, 3 
3 + 5 16 5 5 


7.045. 81 log 5 3 + 27 log ’ 36 + 3 log 7 9 . 
7.047. -log 3 log3^/V3. 


7.046. -log 2 log 2 

7.048. 36 ,O865 +10 , ~ ,g2 -3 1 °^ 36 . 


i i 
—-iog„4 


( - ,U V \ 

81 4 2 +25 loB ‘25 8 V49 l0g 7 2 . 

2 

^) I ‘*25 7 _125 , °*25^. 


7.050. 


81 “V +3 “V6 3 


1 I 


7.051. ^V 0 * 2 ^'a/ 0 * 422 AV 0 * 512 ^ 15 (ocHOBaHHa jiorapH<j)MOB 
npeacraBJiMox co 6 oh H/jymjae noflpafl uarypajibHue creneHH HHCjia 2 ). 
YnpocTHTb, yxa 3 aB flonycTHMbre 3 HaTCHHa 6 yKB (7.052—7.057): 


7.052. (2 Iog V 2 a — 3 lo&21 ( “ ,+1)3 _ 2aj: ^7 4 ‘° g49 a —5‘ 
log aX /a^l'log y/a 2 ~\ 


to Vs 




7.053. 


I 0&, 1 (a J -l)iog 


7.054. a log6a+l b — 2a° Sab+l b'^^ 1 +ab'° tab 


-+i 


7.055. 


^ 25 21<>g49 25 +2 log 2 log 2 lofo a 21ogfl4 ^ ' 4 logs 4 —a 2 


1 — a 


7.056. (IogaA + logja+2) (logoA—log^ b) log* a- 1. 



7.057. 


1 -log; b 


(loga A + logi a+1) log„ - 
b 

7.058. Ecjih log, 27 = A, to neMy paBeH log^ %fdl 
7.059. BuHHCJiHTb logi /2 28, ecjm log 7 2 = a. 

7.060. HafiTH lg 2 yfx, ecim h3bcctho, hto log, 100 = a. 

7.061. Hafira log 9 2,97, ecmi imecTHO, hto lg 3 = a a lg 11 = b. 

7.062. IloKa3aTi>, tto npn ycjiOBHH x> 0 h y> 0 H3 paBCHCTBa 
x 2 +4y 2 — \2xy cneayeT paBCHCTBO 


lg (*+2>0-21g2=^ (Igx+lgy). 


v* 

7.063. floKa3aTb, hto ccjih y = 2 h z = Z , to x 


-4 


og 2 log 2 z 


-, a yxa- 

3aTb bcc 3HaneHHH z, npn Koropux x npHHHMaeT HeficrBHTejibHue 3HaneHHs. 

Pemirn, ypaBHCHHH (7.064—7.144): 

2 


7.064. lg(V6+x+6) = 

logy, 10 

7.065. lg (jc+ 1,5) = — lgx. 

7.066. lg (5-x)-* i g (35—jc 3 ) = 0. 

7.0S7. l °«<vfEZ + ') . 0 , 5 . 
logs W%x— 7+7) 

7.068. logj (vW5-1) = 0,5log 2 (V^+5 + 11). 
7.069. lg (3 —x)—^ lg (27 —x 3 ) = 0. 
lgx 2 

7.070. -=1. 

lg (6x—5) 

7.071. Ig5 + lg (x+10)=l-lg (2x-l) + Ig (21x—20). 
7.072. log 2 182 — 2log 2 yfs—x = log 2 (ll-x)+l. 

7.073. logj y/x —9 — logs 10 + log 5 y/lx— 1 = 0. 

2—Ig4+lg0,12 


7.074. 


■ 1 . 


lg(./3x+l+4)-lg2x 
7.075. log, (3jc- 1 l)+logj (x— 27) = 3+logs 8. 

7.076. lg (5-x)+21gV3^x=l. 



. 0,5 (lg (x 2 -55x+90)-lg (x-36))=lgV / 2. 
x — 5 

. log 2 -l-log 2 (x 1 —25)=0. 

x + 5 

lg8-lg(x-5) 

’ lgVx+7-lg2 
. lg (lg*) + lg Og -^ 3 — 2 )= 0 . 

, 21 og 3 (x- 2 ) + log 3 (x—4 ) 2 = 0 . 

. lg (3x 2 + 12x+19)—lg (3x+4)= 1. 

. log 3 (x—3) 2 +log 3 |x—3| = 3. 

. lgv/x-3+lgVx+3 = 2-0,51g625. 

, 21gx—lg4= —lg (5 —x 2 ). 

Ig 8 -lg v 'x+ 6 =lg 16—lg (x— 2 ). 

21g- s /4—x+lg ( 6 —x)= 1. 
lg(2x-19)-lg(3x-20) 
lg* 

l°g« 3 ”+lo&. O+5)+log a 0,02=0. 

0 °g 2 x—3) log 2 x +2 0 og 2 X+l)log 2 V 2 = 0 . 

0,1 log 3 (x-4)-l,3IogJ (x—4) + 3,6=0. 
lg (x 2 + l) = 21 g _1 (x 2 +l)-l. 
lg (x (x+9))+lg ——=0. 

X 

lg 2 (100x)+lg 2 (10x)=14+lg 

x 

logs (x- 2 )+log v /5 (x 3 —2) + logoj (x-2) = 4. 

log,9x 2 iog 2 x=4. 7.097. log J fl 4x+log 2 — = 8 . 

8 

log i 9 + log I > 729=10. 7.099. Iog 2 x+log 4 x+loggx 
21og x 27-31og 2 7X=l. 7.101. log ) ,x+log I j'=2. 

2Sn 

logs x+log* 25=ctg 2 —. 

6 

log 3 x • log, X • log], X • logs, x= 2/3. 

■v/log,x+-v/logc a = 10/3. 

log, y/2 —log =log 3 27 — log, (2x). 


7.106. l + 21og x 2-log 4 (10-*) = -^-. 

log 4 x 

7.107. log!_, 3—log,2-0,5 = 0. 

I 

7.108. (l+^) Ig3+lg2 = lg ^27-3^ 

7.109. 31ogj2+2-JC = logj (3 X -5*~ X ). 


7.110. 0,25“’* 2v/x * 7 °' 51 og 2 (xl 9) = v / 2 (7 — x). 

7.111. 9 lo *i/ 3 (jt+l) != 5 lo «i/j (2x,+ l) 7>112 . log 2 (9-2 x )=10 Ig<3_x) . 

7.113. 5 2 0og 5 2+jr)_2_5^+i°g 5 2 7114 4 lo V + *2 = 8 . 

1 

7.115. x° Sxl (x3_l) = 5. 7.116. *' gx =10. 

7.117. 3 2 +lo ®9 25 = 5 - 9 2 / jc _ 7 . 118 . xlg ^/^_ lg25 = o. 

7.119. lg (3* - 2 4 ~ x ) = 2 + 0,25 Ig 16 - 0,5* Ig 4. 

7.120. log3(81 T +3 2l ) = 31og 27 90. 

7.121. 3x—log* 8 x =log* (3 3x +* 2 —9). 

7.122. log* (3 X *+1)—log* (3 1 ** + 9)=log*2—1. 


7.123. lg (625 y/ 5 Jt,_J °* + 5 S )=0. 7.124. Ig(10 lg(x, ' 2l) )-2=lg*-lg25. 
7.125. Ig>/y^~^+lllg2=ll. 7.126. * 0g5-l) = lg (2 x +l)-lg6. 
7.127. lg^81 ^/3* ,-to ^=0. 7.128. log, (3 x -8) = 2-x. 

7.129. 2x—lg (5 21 + 4*—16) = xlg4. 

7.130. log^ (4*— 6 ) — log^/j"(2*—2) = 2. 


7.131. 7 lgJt -5 lg)t+l =3-5 lgJI ' —13 7 lg * _l . 

7.132. 4 log » xJ +log^-3 = 0,2 (4 2 +log » x -4 Iog » x ). 

7.133. 3 •4 log * 2 —46 ■2 1 °* jc2-1 = 8 . 

7.134. 27 igx -7-9 lgx -21-3 lgx +27 = 0. 

7.135. log 2 (4-3 x -6)-log 2 (9 X -6)=1. 

7.136. 4 lo, 5 xl —4 lo * 5X+l + 4 to,5X-1 -1 = 0. 



7.137. ~ lg (271+ 3 2%/7 ) + lg 10 = 2. 

7.138. 5‘ o, 2 ( * l - 2,) 0,2 2 25-° l51o, 2 x =l. 

7.139. 4 21o *8 (2jc - 2) ■ 0.25 10 ** Cx_3) = V16. 

7.140. log 3 ^3 Jrl “ 13x+28 + ^=l O g 5 0,2. 

7.141. log 2 (4 x + 4) = *+log 2 (2* +1 — 3). 

7.142. log 6 7 % /? (15_x) + 81og 6 2 = 8. 

7.143. log 5 (4* +144) — 4logs2=1+ logs (2 X_2 +1). 

7.144. log 2 (25 x+3 -l) = 2-log 2 (5 x+3 + l). 


PetuHTt CHcreMM ypaBHeHJifi (7.145—7.167): 
(3 2x —2* = 725, 


7.145 


(3 — z =' 

| 3 x _ 2 v /2 = 


25. 


7.147. | 


7.149. 


*“V = 2 , 

■y° txy = 16. 
x+y x+y 

\l 3 +2 6 = 6 , 

^ 2 + 5y I = 6j:_)'. 
f( x +y) 2 y 2x —6 f 25, 


7.151. 


.(*+y) 2x ~'=5. 


•log,, x + log* y = 5/2, 


/-lUgy-tt- 

7.153. ( 

W=27. 


(10 

7.155. \ 

7.156. I' 


1 +U (*+>) 


7.146, 


7.148. 


(x ~ -5, 

V ,+2 =125. 
(4 x+> = f- x ( 
v. 4 lo ®v^*=y 4 —5. 

f2 x 3 y =6, 

.150. i 

U'V-W. 

'.152. f° g ^ +1 
lx 2 -v = 


+log x y=2, 

Jt*-y=20. 


7.154. 


x-y y-x 

2 2 +2 2 =2,5, 


'Jg(2x-y)+ 1 = lg(y+2x) + lg6. 


= 50, 

y)+lg(x+y)=2-lg5. 

lg(* l +.V 2 )=2-lg5, 
lg (*+>0+lg (x-y)=lg 1,2+1. 
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ri0g4X + l0g4^=l+l0g49, 
7.157. ( 

[x+y-20=0. 


7.160. 


7.164. 


7.166 


[0,5 log 2 x-log 2 >>=0, 

7.159. < 

fig (x 2 +y 2 )=2. 

l* a -5y a +4-0. 

[log 2 x - 4=log 2 3 - log 2 y. 

fl°g/-x^=8, 

(logs ^lOgl/9 ^ = 0. 

7.161. < 

1 

pogxy(Jc-3')=l, 

[log,, (x+>>)=0. 

[>= l+log4X, 

7.163. | 

pog 4 x-log 2 j'=0, 

W-4*. 

o’ 

II 

00 

1 

N 

& 

1 

fS 

X 

[log 2 x+log4>>=4, 

7.165. | 


(log4*+log2.y= 5. 

jg(y+jt) 2 -lgjc=21g3. 


™ f* 


jig>/*y= 


l+lg3. 


[log 3 (x—2y)+log 3 (3x+2y)=3. 


Tpyima E 

PcnrHTb ypaBHCHHx (7.168—7.186): 

x 4 

7.168. 5^ +J 0,2' / * +2 = \2?~ y 0,04 x ~ 2 . 

1 2 

7.1». 

7.170. y/\x-3 r + ‘= Ijc—3|* —2 . 

7.171. |jc—3| 3 * ,_10i+3 =1. 

7.172. |x—2| l0)t,_3jc-1 = l. 

7.173. 3 •4 I +- • 9 X+2 = 6 ■ 4* + ‘ • 9 x+ ‘ . 

3 2 

7.174. 2* '+2* 4 + 2* 2 =6, 5 + 3,25 + 1,625 + ... (supaxcHHe b npaaofi 
aacTH — 6ecroHCTHag rcoMCTpnHccra* nporpcccn*). 

7.175. 27* —13’9*+13 - 3 X+1 —27=0. 

7.176. 3 16 x +2 81 x =5 36*. 
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x X 
8 +2 

7.177. -= 5. 

4*—2 

7.178. 27 • 2~ 3x + 9 • 2*-i*-21 • 2“* = 8. 

7.179. W + ' fx = i - m - i ' Jx = i =- i . 


7.180. 9 +6 =2' 


,z*+i 


7.181. 2 


x+^/x*—4 


5(>/2) 


x-2 + v / x 1 -4 


•6 = 0 . 


7.182. (v/ 7+ V4i) +^\Z”7 —-s/48^ =14. 

7.183. 5 I+iJ - 5 1_j:3 = 24. 

7.184. 3 2x+4 +45'6*—9‘2 2x+2 =0. 

7.185. 5 X = 500. 

7.186. 5* _l -f 5 0,2*~ 2 = 26. 

PeniHTb ypaBHeHHs h HccueflOBaTb, npa Kaxax SHaneHHax napaMeTpoB 
ypaBHeHHe hmcct peiuemie h npa iam — Her (7.187-—7.188): 

7.187. 3 4 x_2 + 27 = a+a 4 X_2 . 

<i+3 I I 


7.188. 2 <,+2 '32* ( ” +2) = 4 x . 

YnpocTHTb Bupaaremia a y*a3aTb, npa kbkhx 3HaacHaax 6yKB bo3mo*- 
hh npeo6pa30BaHax (7.189—7.195): 


lo !m“ !2 ul* 


7.189. l *' a 1|A j 


Jloioi («+*) 


7.190. (flog* a+logj 6 + 2) 1/2 + 2)' /2 -log* a-log a b. 

7.191. logj^^+lofex ^ 0 ^ x+1) +^log^*+2- 3,Oi ^ log ^. 


/ 1 + 21og x 3 '°*x» J \ 1/2 

7.192. fx +8 +1J . 

7 193 l0g « b ~ l0 *^ ^ , „ 

7.193. ---: log» (a 3 b ~ 12 ). 

l°8fl/i* b — log„/j« 4 

7.194. (6 (log* a logai i-flHlog,, i -# +log 2 b) lf2 — log* b npa a> 1. 
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logj b+ loga 


7.195. 




log^ft ioe a ^> 


log* i-logaj b b ^n b i°g a b_ • 

7.196, M3BecTHO, hto log„ x = a, logi x=fi, log* x=y, log d x=8 h x#1. 
HafiTH log abai x. 


7.197. H3BecTHO, hto yS= 10 1 lga h y = 1 0 ' lg ^. Hafira 3aBHCHMOcn> a 


ot y. 


7.198. 3Has, hto A = 8 * lo * 8a h c= 8* logg \ noKaaaTb, hto a— 8 1 log * 

log c log. c 

7.199. fl, 0 Ka 3 aTb, hto log*;, c -— 8 -. 

log* c+logi, c 

log* x 

7.200. floKa 3 aTi., hto -= 1 +log* b. 

log ab x 

7.201. YnpocTHTb BupaaceHae loga +A /w+log„_ i m— 21og „ +4 /wx 
x logtf-A m. CCJIH H3BCCTHO, HTO ffl 2 = fl 2 — b 1 . 

7.202. Hafira Iog 3 o 8 , earn H 3 bcctho, hto lg5 = a h lg3 = A. 

7.203. 3Haa, hto lg2=a h log 2 7 = 6 , HafiTH lg 56. 


PcuiHTb ypaBHCHHH (7.204—7.276): 

7.204. log 2 (2— x)— logj (2— N /x)=log 2 y/2-x—0,5. 

7.205. lg (jc 3 + 8)—0,5lg (x 2 + 4x+4)=lg7. 

logs 16 

7.206. log 2 3 + 21og4 x = 

7.207. log^j x+\ogt/Tx+log'/rx+... + \ogu i /iX=36. 

7.208. logio x+logVJo x+log \/io x+... + lg *° v /Io x=5,5. 

, 1 

7.209. log 2 log 3 (x 2 16) log] j 2 logi /3 ——=2. 

x 2 —16 

7.210. log, log 2 x+log 2 log 4 x=2. 

7.211. log 2 xlog 3 x=log 3 (x 3 )+log 2 (x 2 ) —6. 

7.212. log 2 31og 3 41og,5...1og„ (n+l)=10 (neN). 

7.213. log 5 x+log 2J x=log l/ 5- v /3. 

7.214. logaJ x 2 +log* (x-l)=log fl log v / j 5. 

7.215. log* x 4- log** x+log„i x= 11. 
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7.216. logaX+log^x + log x=27. 

7.217. log,, v / 4 + jc+31og a i (4—x)—log** (16 — x 2 ) 2 =2. 
IlpH icaxHX 3HaneHH«x a ypaBHeHHe HMeer pememie? 

7 218 0 21O89<JC+1) .p S \ 1O * ,/27<Jt ~ ,) 108527 


log5 243 


.27 J 

7.219. 31g2 + lg (2' / ^~ r-1 — l)=lg 


7.220. 51og^ x+\og 9 j x x 3 + 81og 9x a jc 2 = 2. 


7.221. log 5 (2 I,5x 2 - s +2 1 - 5x °’ 5 —0,01 •5 3x+ ') = 3 a—1. 



7.222. ( 1+ i) 


log 2 3-log 2 (3 —13) = 2. 


7.223. 5 1+1 ° g 4*+5 lo8 0-25* ‘=26/5. 

7.224. 2 ,og5 " J -2‘ +l °*s x + 2 i ° e s x - 1 - 1 =0. 
log 2 (9—2*) 

7.225. —-'=1. 

3 —x 

7.226. 4 lg * +1 -6 lg *-2'3 1,!JlI+2 = 0. 

7.227. 2,5 log5 *4-0,4 log 3*=2 > 9. 

7.228. ^ (16 log « 1 — 16 log 3 V *) +16 Iog 3—log^s 5^5 = 0. 

7.229. log 2 VS+logs (9* + '-l) = l+log 8 (3* + ‘ + l). 

7.230. 25 log ‘ ,x _5 log *«* 2+l =log v 73 9 V / 3-25 1 ° g i6*. 

7.231. 5 _21og °.<w <3_4 * 2) + l,51og 1/8 4*=0. 

7.232. 6-(1+4-9 4 ~ 2Io V 3 3 ) log 7 x=log x 7. 

7.233. log 12 (4 3 *+3x—9) = 3x—xlogi 2 27. 

7.234. 3 log 3* +l0 * 3 + lo «3* 3 +- + io h x ' = 27x 30 . 

7.235. (16• S 2 *" 1 -2• 5*” 1 -0,048) lg (x 3 + 2x +1)=0. 

7.236. 21gx 2 —(lg (—x)) 2 = 4. 7.237. 31g (x 2 )-lg 2 ( 

7.238. 4 log J (-x) + 21og4 (x 2 )= -1. 7.239. 3 lo *’*+x° g3 *= 

7.240. x 21gI *=10x 3 . 


7.241. 5 )g *=50-x‘ gi . 


7.242. 


21* 3 * 31g* 

lOx x 


10 


7.243. x 


2-lg 3 x-lgx’ 


—x) = 9. 
162. 

I 

= 0. 
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6 


-4=0. 


— ,sin x oosx 

7.244. (16 ) + 

4 “'H) 

7.245. 31og 2 sinx+log 2 (1—cos2x)=2. 

7.246. -\J\og x ^/Sx — —log, 5. 7.247. log 4 , + 1 7 4- log,, 7=0. 

7.248. x 1 'log*27• log,x=x + 4. 1249. log, (125 jc) logk*= 1. 

7.250. 201og 4 ,- v /x+71ogi* Lt x 3 -31og,/2 x 2 =0. 

7.251. log v / 3 ~x ■ Vlog^/fS - log, 9 + 4 = 0. 
log r-2 

7.252. --+log 2 , 2 1og, /2 2x=0. 

log 2 x2 

7.253. log 1+ ,(2x 3 + 2x 2 -3x+l) = 3. 

7.254. log 3, + 7 (5x+3) + logj , + 3 (3x+7)=2. 

7.255. log, + 1 (x—O,5) = log ,_ 0j 5 (x+1). 

7.256. Gg (x +20) - lg x) log, 0,1 = -1. 

7.257. log,i 16+log2,64=3. 


x-4 


7.258. xlog, + 1 5 1og.^(x+l) =- 


7.259. 


log 2 (x 3 + 3x 2 +2x-l) 
log 2 (x 3 +2* , -3x+5) 


—logic *+logic 2. 


7.260. v^ 0 go,o4 x 4-1 + V^ogo,2 -X4- 3 = 1. 

7.261. V21^7M-log 8 V^ = 0. 

7.262. -^/logsX+log^5 + 2 = 2,5. 

7.263. -^/31og 2 x—1 — 91og 2 2 = 5. 


7.264. 


V 3 lo g2 V* 2 v/log2 (-■*) 


= 0 . 


7.265. Igv/i0-lgl00 = y/ lg (390635-5 V ^)-2,5. 

7.266. log 2 l/x+X/ log 2 x = 4/3. 

7.267. yj log 5 x4 1/ logj x = 2. 

7.268. lg 4 (x-l) 2 4-lg 2 (x—1) 3 = 25. 

7.269. Hog^x-21—|log 3 x—2| = 2. 
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7.270. logxOT'log^—p= = l. 

yj2m-x 

■Jla—x 

7.271. log^- log,/^ x= 0. 

a 

7.272. (3 log,, x-2) log 2 X a= log^x - 3 (a > 0, a ± 1). 

7.273. log, 3 4- logj x= log^S+log 3 y/x +0,5. 

a 2 

1.214. log^alog^-— = 1. 

2a — x 

7.275. log, 2 — log 4 x+ 7/6 = 0. 

1 +2 logo 2 

7.276. -——1=2' log, 3' log 9 (12—x). 

logs* 

7.277. Hafira TO<ucy nepeceqeHHa rpacJuucoB ^yHKuafi y=log 2 (x+14) 
h y = 6-log 2 (x+2). 

7.278. Hafira tohkh nepeceneHHa rpa^mca ^ymomn 
/ (x) = x' 8X — 100 000 x* c octio aScuacc. 


PeuiHTb CHcreMU ypaBHemifi (7.279—7.314): 
p-log 2 y=21og 2 (x+y), 
log 2 (x+y)+log 2 (x 2 -xy+y 2 ) = 1. 

2 x-y 



lg (3x—y) + lg (y+x)-41g2 = 0. 

1 48 x 1 + 2 ) 2 x _> = 1 , 
(x+y)-l=lg6-lg(x+2y). 


i log 2 (x-y) = 5—log 2 (x+y), 
7.282. \ lgjt—lg4 



-=-l. 


7.283. 


Ugy—lg3 

x y 

\ 4 y x = 32, 

log 3 (x—y) = l—log 3 (x+y). 

5x a —51x+10 


7.284, 


(xy=15 


= 1 , 


7.285. 


flog,y=2, 

(log*+i (y+23)=3. 
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7.286. 


7.288. 


7.289. 


7.291. 


f(* 2 +y) H x =1, 

[9 (x 1 +y) = 6 x '- } '. 

9 V ^ I _27-3' /7 =0, 

A \gx+- lgy=lg (4-V^)- 
^4 2 

•2*= 1152, 


(y —log 3 x= 1, 
7.287. \ 

Lt > =3 1J . 


jlo gv /?(*+>0 = 2. 


7.290. f g( ^ + ^)=l + l g8 ’ 


f3* Y = 972, 
[logv/3 (x-y)=2. 


7.292. 


f3 . + 2io l3 o-,) =48 . 


,2'logs (2y—X— 12)—log 5 0-x)=log s (y + x). 


7.293. log, (x 3 +y 3 ) = log 3 (jc 2 -y 2 )=log 3 (x+y). 

7.294. 


| 0 og a jc+log a 3 >- 2 ) logiga= 1, 
[2x+y—20a=0. 


7.295. 


|31og 5 (x+y) = x-y. 


("^=2, 

7.297. < 

1(2*/ = 

r/- 7 ' +1 “=i, 

7.299. { 

|x+y=8 (x>0). 


>.296. 


7.298. 


2' / ^- 2 + 4 ^- , = 5, 

3 (*+y) , 5 (x-y) o 

T“-— O. 


x-y 


x+y 


64 (x > 0). 

•y J -7>+10 


x* y* 
-+-= 12 , 
y x 

log 


2 _log 2 I +5 >=i/3. 


7 300 P (logi/>2c-21og^>-) + 5 = 0 , 
' ' jxy 2 = 32. 


, log v X 2,5 
fyx > =x , 

7.301. V 


7303. 


7305. 


log 3 y log, (y —2x)=l: 

flog, (3x+2y) = 2, 

(.log, (2x+3y)=2. 


7.302. 


7.304. 


jlg(x-3)-lg (5—>0 = 0, 
(_4 -1 4^/4* —8 Ty/^=0. 

r*+>=i2, 

(2 (21og,.x-log 1/j( y) = 5. 


r* =1. 

(x—y=2 (x>0). 


7.306. 


figV(*+y) a -i, 

(lgy-lg|x|=lg2. 



7.309. 


,x 2 .3-y 

4 -7-2 =2 , 

>’-x=3. 


tg-(* , +>*)+i.5 

10 2 = 100 ^ 10 , 


[5^2^=200, 
7.308. < _ _ 

t 5 2 2^=61 


/jc 2 -(- 10>> 


. 7.310. 


5 v +2 2V ' = 689. 


’ ■* . _ —Jt 

y =i, 5 +y , 

./• s+ * = 64 (y>0). 


/x 2 + 10y-9 


lg (j;+^)-lg5 = lgx+lg>'-lg6 > 


lg Cv+6)—(lg^+lgfi) 


log^—iog;x=i, 

X 


log 2 (y-x) = l. 




((x+y) — (x—yj, 
[log 2 x-log 2 y=l. 


C x ~ ly in 

\x =36, 

7.314. ^ 

[4 (x—2y) 4- log*; x=9 
(HafiTH tojimco qejioracjiCHHue pemeHHjj). 

rpynna B 

YnpocTHTb BhipaxeHHs h yKa3aTb, irpn KaKHx 3 Haqeim«x 6yKB B03MO*- 
hm npeo6pa30BaHH« (7.315—7.320): 

>* 2 1 *\ 1/2 i - 1/2 H 

7.315f 2 } 8 b 

/l!^±l + 1 jq 0 ' 51 * 1 * 4 '^ 

V 2-lg A + ~ 

7.316. 21og‘ /2 b ^Gog a \fab+ \ogt, V^) 1/2 -^loga + *Jlj > cc * 

jm a> 1 h b> 1. 

7.317. Viofo p + log, n +2 • Gog, /> - log*, p) • vW />• 

7m ((^- 0 '*-(^ + 1 )'V 210 *" 4 np “ “ >L 


1 -logi/a -—— +log 2 (a-A) 


(1 -log^/a (a - A)+log 7 (a-A)) 
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7.320. ((log* a+logj A + 2) 1/2 —2)‘ /2 npH \<a<b. 

7.321. 3aM6THB, tto 675 = 9'75, a 135=3 45, flan. 6c3 noMonm Ta6jum 
OTBCT Ha Bonpoc O TOM, KHKOC HHCJIO 60JU>ine: log ] 35 675 HJIH log4j 75. 

7.322. ypaBHCHHC 4*4-10*=25* hmcct cahhctbchhuh Kopem>. Hafira 
ero h BbucHHTb: hckombih xopeHb nojioacirrejieH hjih OTpHuaTCJieH? 6oju>iue 

HJIH MCHiine CflHHHUbl? 

7.323. IIoKa3aTb, hto log 3 12 = log 3 7 ■ log 7 5 log 5 4 +1. 

7.324. BbipazeHHC 

log m A\og„A+log K Alog p A+\og p A- log„ A 

npcflcraBHTb b <}>opMe irpoH3BefleHHa. 

7.325. IIoKa3aTi>, hto 

logs 2 - log 4 3 • logs 4 ■ log* 5 • log 7 6 • log* 7 = 1/3. 

7.326. llpH KaKHx 3HaieHiiax p ypaBHeHHe 

lg (x 2 + 2px)—lg (8x-6/>-3)=0 

HMeeT eflHHCTBeHHMH XOpeHB? 

7.327. IIpH Kama 3HaHCHHax a ypaBHeHHe 

21g (x4-3)=lg (ox) 

HMCCT CAHHCTBeHHUH XOpCHb? 

7.328. HaHTH x (xeZ), earn (V^5 +V^) X= 13,5. 

PeniHTb ypaBHeraH (7.329—7.353): 

7.329. 2 log J x = log 3 x ■ logs (vWl-1). 

7.330. ^14-log* ^^igx=lglgl0 3 -l. 

7.331. 31og t 4+21og 4x 4+31ogi 6x 4=0. 


7.332. 4 k ’ l,< * 


_3 lo, i«* _0 ’ 5 = 3 lo *i6 j:+0 - 5 _2 21og i6* _1 . 


7.333. log, + i (x 3 —9x4-8) log*.! (x+l) = 3. 


_ 2-41og 12 2 log6 (8—x) 

logi 2 (x+2) log* (x+2) 

«.M -- 

7.335. 2 4 -2 0,25 °“ 2 * -1=0. 

7.336. Ig2x+lg (2—x)=lglgp. 

7.337. logs x+log* 2— \ogi,\J~x — 1. 



7.338. logfcX+log^f X+... + log* j]f x= — (*eN). 

7.339. 2-logji (14- x)=3log* y/x—\ — logj< (x 2 -l) 2 . 

7.340. / 7 | l+lo *3 i +»j 1-lof 3*=/H 2 + l (m>0, /w#l). 
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7.341. |x-l| lg ’ x ' gx ' = |x-l! 3 . 

7.342. (fl>0 ). 

7.343. ^ ot 2 ix+u)+io h ^ +2 > = p6 (P>0). 

7.344. (x 2 —x—= 

7.345. (2 x -2-2 _JI ) log » ( 2 x+ 3 )_log 3 Jt = 1. 

7.346. |x—3| xl ~* = (x—3) 2 . 

7.347. Iog > /7(x+12)=81og 1+ i2 x (orpaHHiHTtca otuckehucm uenoro 

KOpHJl). 

7.348. 5** x —3 lgx =5, (3) '3° , 51 gX '5 0,5 (lgx-2) . 

7.349. |log 2 (3x-1)-l 0 g 2 3| = |log 2 (5-2x)-l|. 

7.350. (2 + v / 3) J ' , “ 2 x+ 1 +(2-v / 3) xl " 2jt “‘=— 

2-V3 

7.351. l0g3 -- ~ 1 — 2 log 3 yfx +log \ x = 3. 

X 

log 3 - 

7.352. log ^+3 (3-Vl-2x+x 2 ) = l/2. 

7.353. y/ log 2 (2x J ) log 4 (16x) = log 4 X 3 . 


PeuiHTb cHcreMhi ypaBHCHHH (7354—7.360): 

t 

)-log 3 (m— v)= 1, 


7 354 { lofo(M+v) - 
(« 2 —v 2 = 2. 


7356. 


7358. 


I3 lgx =4 lg> , 
l(4x) =(3>>) . 


{ iog„y log x . 

x 8 +.y 8 =4, 
l0g4X-l0g4^=l. 


7.360. j^+^-27. 
U°g3>’- 1 °g3*=l- 


7355. 


I/-/., 

^ y lofo-F 

( p*q H pq 3*0). 

,2 


fxv=a 2 , 

7.357. \ , , , , 

|lg 2 x+lg 2 j'=2,5 lg 2 (a 2 ) 
npH ycjioBHH a< 0. 

1 -xy-» 


f(2 x+ Y 1_ 

7.359. < 

1(0,37 x_ ') 


= 1, 

—*•.•**+xy+2*—16 


i. 



TJIABA 8 
HEPABEHCTBA 


yKA3AHHB K ^OKA3ATEJU>CTBy HEPABEHCTB 


1°. BacnoBoe hcp&bchctbo — sto HepaBeHCTBO, sepHoe npa scex aonycrHMWx 
hjih npH cneuHajibHO noAo6paHHiix 3HaHeHHsx bxoohuihx B_Hero 6yxB. HanpHMep, 
a 1 +b 2 ^2ab, rne a a b — jno6ue AeftcTBHTeJttHbie HHCJia; rae 0. 

HaHSojiee Macro BCTpeiawmHflca cnoco6 aoKiuaie.ibCTBa HepaBeHCTB ocHOBaH Ha 
onpeaejieHHsx nomrafi «6ojn>ine» h «MeHj>me» e saK/aoMaercs b buschchhe 3aaxa 
pa3HOCTH Mexay JieBofi h npaBofi nacTSMH HepaBeHCTBa. 3th onpenejieHHs coctost 
b cjieayiomeM: 

ecm a—b>0, to a>b; 

ecm a—b<0, to a<b; (8.1) 

eCjiH a—b=0, to a=b. 


npHBeaeHHbie onpeflejieHHS moxho Hcnojn.30Ban> h b o6paTHOM nopmoce: ecjia a>b, 
to a—b >0 h t. a. 

2°. OCHOBHUe CBOfiCTBa MHCJIOBhIX HepaBeHCTB: 

1. Ecjih a>b, to b<a. 

2. Ecjih a>b h b>c, to a>c. 

3. Ecjih a>b h ceR, to a+oi+c. 

Ha ochobbhhh 3Toro csoficTBa MaeHbi HepaBeHCTBa moxho nepenocHTb H3 oahoh 
MacTH b apyryw c npoTHBOnojioxHhiMH 3HaxaMH, coxpaaas 3aax HepaBeHCTBa. 

4. Ecjih a>b h c> 0, to ac>bc. 

5. Ecjih a>b h c<0, to ac<bc. 

6. HepaBeHCTBa OAHHaxoBoro cMbicjia moxho hohjichho cajiaabiBan., t. e. eaiH 
a>b h c>d, to a+c>b+d. 

7. HepaBeHCTBa OAHHaxoBoro CMHCJia c nojioxHrejibHUMH MJieHaMH moxho no- 
MJieHHO yMHOxaTb, t. e. eoiH a>b >0 h c>d> 0, to ac>bd. 

8. Ecjih a>b> 0, to a >b”, neN. 

9. Ecjih a> 0, b >0 h a >i", /ieN, to a>b. 

1 1 

10. Ecjih a>b>0, to 

a b 

3°. Haoroa npH A0xa3aTeju>CTBe HepaBeHCTB HCHOJn.3yiOTC« HexoTopue H3BecT- 
Hue HepaBeHCTBa. Thkhmh, HanpHMep, aB.unorca cjieayiomHe: 


a+A 

-> 

2 


■Jab, a>0, 0, 


( 8 . 2 ) 


T. e. cpeaaee apH(J>MeTHMecKoe AByx HeoTpHuaTejtbHwx MHceji He MeHbiue hx cpejmero 
reoMerpHMeccoro; 

a b 

-H—>2, a>0, b>0, 
b a 

t. e. cyMMa AByx bbhhmho o6paTHHX nonoxHTejn>Hbix mhccji He MeHbine 2. 
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(8.3) 



YKA3AHHE K PEUIEHHK) HEPABEHCTB 
C O^HOfl IIEPEMEHHOft 

1°. HepaBeHCTBa c oahoh nepeMeHHOH hmciot Ban: 

f(x)>g (x);f(x)<g (x);f(x)^g (x);f(x)Hg (x). 

PetuenueM HepaeeHcmea Ha3biBaeTCa MHOXecrBO 3HaaeHHH nepeMeHHOH, npa koto- 
pblX aaHHOe HepaBeHCTBO CTaHOBHTCS BepHbIM HHCAOBblM HepaseHCTBOM. 

/^Ba HepaBeHCTBa Ha3breawTC8 pasHocwtbHbiMU, ecnH MHOxecrBa hx pememiH 

coBnaaaioT. 

OcHOBnas aaea peuieHBS HepaseHCTBa 3aKjno<iaeTCi b 3aMeBe HepaBeHCTBa Sojiee 

npOCTUM, HO paBHOCHJIBHUM Ta naHH OMy 

2°. npa pemeHHH HepaBeHCTB HcnoAb3ywTca cneAywmHe npaBH.ia npeo6pa30Ba- 

hhs HepaBeHCTBa b paBHOcaiBHoe: 

a) KaKou-jm6o anen HepaBeHCTBa moxho nepeHecTH H3 oahoh ero aacTH b Apyryio 
c npoTHBonojioxcHhiM 3HBK0M, octebeb npH btom 6e3 H3MeHeHHs 3 hbk HepaBeHCTBa; 

6) o6e Hacra HepaBeHCTBa moxho yMHO*HTb hah paaae.THTb Ha oaho h to ace 
noAoxHTejibHoe ahcao, octbbhb npH stom 6e3 himchchhs 3hbk HepaBeHCTBa; 

b) o6e nacTH HepaBeHCTBa moxho yMHOXHTb hah paxAenHTb Ha oaho h to ace 
OTpHnaTenbHoe hhcao, h3mchhb npn 3 tom 3H2ic HepaBeHCTBa aa npoTHBononoxHbifi; 

r) ecAH aah oahhx h Tex xe 3HaieHHH x cnpaseAAHBu HepaBeHCTBa 
/(x)>0, g (x) > 0 h /(x)>g(x), to aa a Tex xe 3hhh6hhh x BepHO HepaaeHCTBO 

(f(x))">(g (x)f, ne N. 

3°. IlycTb 3aAaHHoe HepaBeHCTBO HMeeT bha / (x)/g (x) > 0 (bmccto 3Haxa > mo- 
ryT 6brrb 'jhekh <, >, 4, a (fcymcuna a 3HaMeHaTeAe Moxer 6hrrb hoctohhhoh) ah6o 
OHO npHBeAeHO K 3TOMy BHAy c nOMOIHbK) npABHA n. 2°. 

Jlna pemeHHH HepaBeHCTBa npHMeHseTca mctoa HirrepBaAOB (mctoa npoMexyr- 
kob), KOTopuu coctoht b CAeAywmeM: 

а) Ha HHCAOByw ocb HanocaT touch X|, x 2 , ..., x„, pa36HBaK>mne ee Ha npoMexyr- 
kh, b KOTopux Bbipaxemie / (x)/g (x) onpeAeAeno h coxpaHseT 3Hax (hakjc hah 
MHHyC). TaKHMH TOTKaMH MOTyT SblTb KOpHH ypaBHeHHH /(x) = 0 ug (x) = 0. CoOTBeT- 
CTByiOUlHe 3THM KOpHHM TOUCH OTMeiaiOT aa AHCAOBOH och: 3axpameHHbIMH Kpyx- 
caMH — toakh, yAOBAeTBopinoiAHe 3aAaHHOMy HepaBeHCTBy, a cbctaumh rpyxica- 
mh — ne yAOBAeTBopawmae eMy; 

б) onpeAeAHKJT h oTMeiaioT Ha ahcaoboh och 3Hax BhipaxeHaa f ( x)/g (x) am 
3HaaeHHH x, npHHaAAexaiiiHX xaacAOMy H3 noAyaeHHbix iipoMexyncoB. Ecah (JjyHJCAHH 

2n 

/(x) HAH g (x) SBASKITCS MHOTOAAeHaMH H He COAepxaT MHOXHTCAeft BHAa (x — Cl) , 
TAe n eN, to aocthtoaho onpeACTHTb 3Haic (JiymumH / (x)/g (x) b ak>6om takom 
npoMexynce, a b ocTaAbHbix npoMexyncax 3HaxH iunoc h MHHyc 6yayr sepeAOBaTbca. 
Ecah xe b AHCAHTene h 3HaMeaaTeAe apo6h / (x)/g (x) HMeeTca mhoxhtcab BHAa 

(x—a) , rae neN, to, noAaraa x#a, nejurr o6e nacTH 3aAaHHoro HepaBeHCTBa Ha 

MHOXHTeAb (x— a) , noaoxHTeAbHbiH npa bccx 3HaaeHHax x^a (cm. n. 2°), h Heno- 
cpeACTBeHHOH npoBepxoH BbiacmnoT, yAOBAerBopaer ah 3HaaeHHe x=a 3aaaHHOMy 
HepaBeHCTBy. 


Phc. 8.1 

1 HaMeHeHHe 3Hajcoa yao6HO HAArocTpapoBaTb c noMomwo BOAHOo6pa3HOH icpn- 
boS (xpueou 3 HOKoe), npOBeAeHHOH aepe3 oTMeaeHHbie toakh h nexameS Bbime hah 
flHXe AHCAOBOfi OCH B COOTBeTCTBHH CO 3H8HOM AP06 h / (x)/g (x) B paCCMATpHBaeMOM 
npoMexyTxe. npoMexyTKH, KOTopue coAepxar toakh, yaoBAeTBopaiouiHe aaHHOMy 
HepaBeHCTBy, noKpbiBaioT nrrpHxaMH. Ha Ty xe ocb noMemawT h toakh, cootbctct- 
ByKmme x—a. HanpHMep, a Aa kphboh 3HaxoB, H3o6paxeHH0H Ha pac. 8.1, noAyaaeM 
CAeaywmee pemerae HepaBeHCTBa: (xj, a) (J (a, x 2 ) (J (x 3 , co). 
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Pont KpHBofi 3aaxoB moxct arpaTb cxeMaTHHccuoe pacnoAOxeHHe napa6oAfai 
OTBOCHTCJibHO och Ox. Tax, b cnyaae, H3o6paxeHHOM Ha pac. 8.2, pemeHae Hepaaeacr- 
Ba BMeCT BHA (— 00, ij) y (x 2 , 00) (X| a X 2 — KOpHB IBaApaTHSHOH <]>yHKUBH). 

4°. PaccMOTpaM peuieHMe xBaapaTHoro HepaBeHCTBa 

ax 2 +bx+c>0 (8.4) 


b CAyiae orpanaieAtHoro AHCxpHMHHaHTa XBajipaTHoro TpexuieHa ax 1 +bx+c (D* 
=6 —4ac<0). + ' 

*1^ 

Pac. 8.2 

Ecah a>0, to HepaBCHCTBo (8.4) BbmoAHseTCs npa Bcex 3HaienaHX x (pac. 8.3, a); 
ecAH xe a<0, to oho He BbmoAHseTcs hh npa kbkom 3HaneHHH x (pac. 8.3, 6). 





Pac. 8.3 

5°. HppanaoHajibHoe aepaBeHCTBO 

V/W<fW (8-5) 


moxho paccMarpaBaTB npa ycjiOBHH/(x)>0 =>-Jf (x)>0 =>g (x)>0. 3HaiHT, corjiac- 
ho yKa3aHflio 2° r, o6e ero Hacra mozeo B03Becra b xBanpaT. Ha Bunie paccMOTpea- 
hux paccyxffleHHS 3axjno<iaeM, <rro HepaBCHCTBO (8.5) paBHOcaAbHO cacTevie Hepa- 
BeHCTB r 

J/W>o, 

<*(*)> 0 , ( 8 . 6 ) 

W/WMfW) 1 . 


6°. HppaqaoaajibHoe HepaBeacTBO 

y/7 W>8 W (8-7) 

moxho paccMarpaBan, npa ycnoBHH / (x) > 0=> f (x) > 0. O .naar n npa stom ycjiOBaa 
ero npaBaa aacn. g (x) Moxer 6un> tax HeoTpanaTeJitHofi, Tax a OTpHnaTCAbHofi, 
a noTOMy HepaaeacTBO (8.7) paa hochabho coBOxynHocra asyx chctcm HepaaeHCTB: 


/(*)> 0, 

xJf M) 2 >fe W) a ; 


£ 


(x)>0, 

(x)<0. 


( 8 . 8 ) 


7°. IIoraaaTeAbHoe HepaBeHCTBo 


/<*) xW 
a >a 


(8,9) 


npa o> 1 pasHocHAbHO aepaseHCTBy 



f{x)>g (x), 

a fipn 0 < a < 1 — HepaBeHCTBy 

f(x)<g (x). 

8°. JIorapH(J)MHHecKoe HepaBeHCTBO 

lo&,/(x)>log„ g (x) 

npH a > 1 paBHOcHjtiHo CHcreMe HepaBeHCTB 

(7(*)>o, 

V(x)>g (x), 

a npa 0 < a < 1 — CHcreMe HepaBeHCTB 

(f W>o, 

3 g (x) > 0, 

L/(x)<g(x). 

9°. Am pemeHHH npocreHuinx TpuroHOMeTpHiecKHx HepaBeHCTB 

sinx>a, cosx>a, tgx>a, ctgx>a (8.15) 

(BMecrro 3aaaa > MOryT 6brrb 3 hbxh <, >, 4) npHMeiLKior rpa<|>HHeCKHH cnoco6. 
HaxoHST tohkh nepeceneHHa rpa^mca cooTBeTCTByromefi TpHTOHOMeTpHnecKOH <J>yHK- 
Uhh c npHMOH y = <z, pacnojiaxeKHue 6 mace k aanajiy toopAHiiax, h 3axeM Hcnojn>3y- 
K)T nepHOflHHHOCTb (JlyHKimH. HepaBeHCXBa n ann (8.15) mokho peiuaTb Taitxe c homo- 
uxbK) eHHHHiHoro TpHrOHOMeTpHxecKoro apyra. 

Rnji peuieHHH 6ojiee cjioxhux xpHTOHOMexpHHecicHX HepaBeHCTB hx cbohht k npo- 
CTeamHM cjiynaiM c noMombio ynpomeHHH. 

, „ (x+3)(5-x) 

Ilpmep 1. PeuiHTb HepaseHCTBO-— > 0. 

2x—5 

□ Kophhmh ypaBHeHHH (x + 3) (5 — jc)=0 h lx— 5 = 0 cjiyxaT hhcju Xi = —3, 
*2 = 2,5, ^3 = 5, EOTopue He ujunoxca pemeHHSMH 3ajiaHHoro HepaBencTBa, nosTOMy 
Ha HHCJIOBOH OCH OTMenaCM HX CBeT.TbJMH KpyXKHMH (pHC. 8.4). 3xH TOHKH pa36HBaiOT 
HHCTOByio ocb Ha neTbipe npoMexynca. Jlerxo onpeaenaeM, hto npH x> 5 jieBas nacTb 
HepaBeHCXBa OTpHuaTejibHa — craBHM 3Haa MHHyc crrpasa ot tohkh 5 h, ABHrascb 
BJieBO, HepenyeM 3HaicH mnoc h MHHyc. C noMombio pnc. 8.4 nojiynaeM otbct: 
(-CO, — 3) U (2,5; 5). ■ 


( 8 . 10 ) 

( 8 . 11 ) 

( 8 . 12 ) 

( 8 . 13 ) 

( 8 . 14 ) 



x 2 (Zx—9) (x—l) s 

IIpiMep 2 . PeniHTb HepaBeHCTBO- 40 . 

(x+4) ! (2x—6)* 

□ ITojiaraa x^0 a x/3, pa3flejiHM o6e hbcth HepaBeHCTBa Ha nojioxHxeJibHyio 


apo6b■ 


(2jc 6)* H c * Ja3 ^’ 3aMeTHM > ,T0 *=0 yaoBJieTBopaeT 3anaHHOMy HepaBeHCTBy, 

a x=3 He ynoBJieTBopseT. KpoMe toto, mhoxhtcjih c HenerHbiMH n oKa3aTe.TSMH 
CTeneHH 3aMeHHM cooTBercTByiomHMH mhoxhtcjismh nepBOH creneHH (echo, hto npa 
3TOM 3HHK BbipaxeHHH B JieBOH HaCTH HepaBeHCTBa He H3MeHHTCa). B pe3yjTbTaTe 
nojiyHHM 6oaee npocroe HepaBeHCTBO, paBHOCHJibHoe 3a«aHHOMy nnx Bcex x=^0 
h x^3: 

• (••a ( 2 x- 9 ) (*-!) _ 

jt +4 
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HaiepTHB xproyio 3HaxoB, 3aurrpaxyeM npOMeacyrxH, yaoBJieTBopjaomHe 3TOMy 
HepBBCHCTBy, H OTMeTBM Ha TOH xe OCH TOUCH X = 0 H X=3 (pHC. 8.5). YaHTUBaa, 4To 
3HaaeHHe x=0 aBJiaercs peuieHHeM 3aaaHHoro HepaBeHCTBa, ho He npHHa/viexHT 
3aurrpHX0BaHH0My npoMexyrxy, ero cjieflyeT aono.THfrreJitHO BK.no>tHTb b otbct. 
3Ha<ieHHe x = 3 He iBJiieTCH pemeraeM HepaBeHCTBa, ho npHHajuiexirr 3aurrpHX0BaH- 
HOMy npoMexyny: cjieaoBarejn.HO, aro 3HaieHHe hjtcho hckjhohhtb. Htzuc, nojiyiaeM 
OTBet: (-co, - 4) (j [1, 3) (J (3; 4,5) Q 0. ■ 



IlpaMep 3. PemHTb Hepa bchctbo 

□ FIpeo6pa3yeM aaimoe HepaseHCTBO b paBHocaibHoe: 

1 1 x* — 5x +4 

-----^ 0 ; -- . 

x 2 — 5x+6 2 2(x 2 — 5x + 6) 


-> 0 . 


KopHH x\ = 1 , x 2 = 4 ypasHenvia x 2 — 5x •+■ 4 = 0 KBJiawTca pemeHHHMH HepaBeHCTBa (Ha 
pnc. 8.6 OTMeiaeM hx 3aKpameHHbiMn xpyxxaMH); xopnn X 3 = 2, X 4 ~ 3 ypaBHenaa 
x 2 — 5x+6=0 He sbjuiotch peiueHHaMH HepaBeHCTBa (Ha pnc. 8.6 OTMeiaeM hx 
CB eTJiuMH xpyxxaMH). C noMombio KpHBOH BHajcoB noayiaeM otbct: (—co, 111) 
U(Z3)y[4, 00 ). ■ 


Phc. 8.6 



IlpaMep 4. PeuiHTi, HepaaeHCTBO - >0. 

x—2 

□ yiHThiBaa, hto x He moxct npHHHMarb OTpHi^TeJibHue 3HaieHHB, pa3o6beM 

TOHtaMH xj = 2 (xopeiu, ypaBHemm x— 2 = 0) h x 2 = 9 (xopetu, ypaBHCHHs y/x— 3 = 0) 
Ha ripoMexyncH He boo THCJioayK) ocb, a tojibxo ee nacTb [0, co). C noMombio xpaBOil 
3HBKOB (pHC. 8.7) nonyiaeM oi'BeT: [0, 2)y (9, oo). ■ 



Phc. 8.7 


IlpaMep 5. PemHTb HcpaBeHCTBO ,/x-»-61 <x + 5. 

□ CoraacHO yxa3aHHK) 5°, 3TO appauHCHa-ibHoe HepaBCHCTBO paBuocaabHO 
CHcreMe 


x + 6I >0, 
x + 5 > 0, 

x + 61 <x 2 + 10x + 25. 



(x> -5, 
(x 2 +9x-36>0. 


Peiuaa xaaapaTHOe ypaaHeme x 2 + 9x- 36=0, uaxojimt xj = — 1 2, x 2 = 3. Orpo- 
hm kphbvk) 3Bax ob (b flaHHOM cnyiae — ayry napa6oau) a CTpejncofl, HanpaBjieHHOH 
BnpaBO ot tohxh —5, OTMenaeM npoMexyrox x> — 5 (pnc. 8.8). PeineHHS nepsoro 
h BToporo HepaBeHCTB chctcmm coBnaaaKrr Ha npOMexyrxe (3, oo). Hrax, nojiyiaeM 
OTBer: (3, oo). ■ 


Phc. 8.8 
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IIpaMep 6. PeuiHTL HepaBeHCTBO x —3 <\/x—2. 

□ CorjiacHO ysa3aHHK> 6°, rro zppauHOHajiiHoe HepaBeacTBo pasHOCHJibHo 
cjieoyioiueS coBosynHocTH OByx chctcm HcpaBCHCTB : 



'x-2»0, 
x—3<0, 


HJIK 


{ x>2, 
x>3, 

x 2 -7x+U <0; 


x^2, 

x<3. 



PeiueaHeM nepBOH chctcmu jiBjiseTcs npoMexyTOK 3<x<(7 + % /5)/2 (pac. 8.9, a), 
a pemeaaeM BTopoa Caere mu — npoMmcyTOic 2<x<3 (pac. 8.9, 6). sth 

pemeaaa, noayaaeM OTser: 2^x<{! + 5)/2. ■ 



IlpHMep 7. PernaTb HepaBeacTBO -<0. 

x J + 2x4-5 

□ Tax xax Bupaaceaae x 1 + 2x+ 5 no.ioxHTeTbHO npa , 1 k)6om x, to, yMHoacaB Ha 
Hero o6e aacTH aaHHoro HepaBeHCTBa, nojiyiHM paBHOCBJibHoe HepaBeHCTBO 


8 + x 


— 81 <0 HjTH 3 ' 8 + **<3*. 


flajiee, nocxojibicy ocHOBaHae creneaH 3 > 1, acno.ib3ya yuaiaaae 7°, HMeeM 
— 8T — jc < 4, oTKyaa x> —12. lira*:, nonyaaeM otbct: (—12, oo). ■ 


log 2 x+l 2— log.x 3 

IlpHMep 8. PeniHTb HepaBeHCTBO 0,4 2 <6,25 2 

□ 3a.MeTHB, hto 0,4 = 2/5 a 6,25 = (2/5)” 2 , npaBeaeM o6e aacra HepaBeHCTBa 

K OAHOMy OCHOBaHHK)'. 


/ 2 \ log j Jt+1 / 2 \ 21 o * 2* S - 4 

w Hi) 


Tax tear ocHOBaHae CTeneHH 0 <2/5 < 1, to, Hcnojib3yi yxaraHae 7°, HMeeM 
log 2 x+1 j*2 log 2 x 2 -4. OyHKiraa /(x) = log 2 x onpeaejieHa npa x>0; cieAOBaTejib- 
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ho, 2 log 2 x 3 = 6 log 2 x. Ilo-iaraa y = log 2 x, npaxo^HM k aepaaeHCTBy y 2 —6y + 5>0, 
OTsyaa HaxoflHM, iro y< 1 hah y> 5, 

TaKHM o6pa30M, aaaHoe HepaBeHCTBO paBHocaAbHO coBOKynHOCTH HepasencTB 
log 2 x < 1 , log2X>5, KOTopyio mo* ho nepenacaTb b Bane log 2 x < logj 2, 

log 2 x>log 2 2 5 . IIocKOJHjKy ochob&hhc AOrapacjiMa 2> 1, Hcnoju>3yji yica3aHHe 8°, 

HaxoaHM, tto pemerae nepBoro HepaBeHCTBa ecTb npoMe*yroK 0<x<2, a BTopo- 
ro — npoMe*yTOK x>2 5 , t. e. x>32. Htsk, nojiyaaeM otbct: (0, 2)M (32, oo). H 

— 1 

IIpaMep 9. PeuiHTb HepaBeHCTBO x 3 * > 1 . 

2.x—\ 


3 — x » 

□ IIpHBefleM HepaBeHCTBO k Baay x >x h paccMOTpHM abb CAynas ; 0<x<l 
a 1 <x<3, 3<x<oo. CorjiacHO yKajamno 7°, pemaeM coBOKyriHOCTb cncreM nepa 
BeHCTB: 



IIpHMeHaeM mctoa HHTepBajioB cpajy k abvm cacTeMaM (pac. 8.10). C noMombw 
pacymca, ynaTUBaa 3Haic npo6Horo HepaBeHCTBa (<0 b nepBOM CJiynae a >0 bo 
btopom), nojiyaaeM oTBer: (0, 1/2) (J(1, 3). ■ 



Phc. 8.10 

Ilpmep 10. Peuitrrb HepaBeHCTBO log^ 3 logi /2 


x + 4 
2x-3 


-< 0 . 


□ CorjiacHO (J)opMyjie (7.3), HMeeM 0 = logj /3 1 . riocKO.ibKy ocHOBaHae ao- 

rapB<t>Ma 0 < 1 /3 < 1, acnoiib3ya ysa3aHHe 8°, noayiaeM paBnoca-ibHoe HepaBeHCTBO 
x+4 x+4 

I°8l/2->1 (npa 3tom ycjioBae Iog^ 2 - >0 BbraojmseTca asTOMaiHHecxa). 


2x—3 


2x —3 


1 

flajiee, b cany (JxjpMyAM (7.2) HMeeM l=logi/ 2 - a Tax KaK 0 < 1/2 < 1, to, 

CHOBa Hcnojib3ys yxaxaHae 8°, noAysaeM paBHOcmibHVK) aannoMy aepaBeacTBy 
CHcreMy 



2 (2x —3) 


H3 BToporo HepaBeHCTBa cacreMbi cneayer, hto 2x— 3<0; 3HaqaT, x+4<0 h 3anana 

CBOAHTCa K peUieHHK) paBHOCH.TbHOH CHCTCMiJ 

(2x —3 <0, fx<3/2, 

< hjih •< oncyfla x < — 4. 

(x+4<0 (.x < — 4, 

Hras, nojiynaeM OTBer: (—oo, — 4). ■ 
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npMMep 11. HauTH o6jiacrb onpeae.ieHHS iJiyHKUBH 
y=s/ l-log g (x 2 -4x + 3). 

□ IIocKOjibKy jiorapH^MHHecicaa <t>yHKUHs onpeaejieHa Tojn>KO ana nojio*HTe;u>- 
Hbix HHce.T, a KBaapaTHMH icopeHt — iuia HeorpHuaTejitabix iHceji, 3aaaia cboahtch 
K pemeHHK) CHCTCMbJ HepaBeHCTB 

fx 2 -4x + 3>0, 
ll-log 8 (x 2 -4x + 3)>0. 

JTeByio nacTb nepBoro HepaBeacTBa paa.ioacHM Ha mhoxhtcjih, a bo btopom aaMeHHM 
1 Ha logg 8: 


f(x-3) (x—1)>0, 

[log 8 (x 2 — 4x+ 3)<log 8 8. 

Tax sax oCHOBatme jiorapa(J)Ma 8>1, to, cor.iacHO yxa3aHmo 8°, nepexoaHM 
K CHCTeMe 

f(x-3)(x-l)>0, ^ J(x— 3) (x—1)>0, 

tx J -4x + 3«8, T ' 6 t(x— 5) (x + l)<0. 

IlocjieaHiia CHcreMa paBHOcHJibKa HepaBeHCTBy (x — 3) (x— 1) (x —5) (x+l)<0, koto- 
poe peiuaeM MeroaOM HHxepBa jiob. C homoiulk) puc. 8.11 nojiyiaeM oraer: 

A-\, 1)U(3, 5], ■ 



Phc. 8.11 


Tpynna A 

8.001. noKa3aTb, hto ;uix Bcex no/ioacHTejibHwx hucxji a h b BcpHO 

HepaBCHCTBO yfa + ~Jb > -Ja + b. 

8.002. floKa3aTt, no ecaa a>0 h b> 0, to 

lyfab 

~ ~r 

+ y/b 

8.003. floKa3aTb, hto ecm p> 0 h q> 0, to (p + 2) (q + 2) (jp + q)^\6pq. 

1 2 

8.004. floKaaaTb, tto ecjiH a #2, to —->——. 

<j J -4o+4 a 3 -8 

8.005. $oxa3aTb, hto ecjm m, n h p — /uumbi CTopoH HexoToporo 
TpeyrojibHHxa, to m* + n 1 + p 1 <2 (mn+mp+np ). 

8.006. floxa3aTb, tto earn 0 h /i>0, to rrw (m + ri)^m 3 + n 3 . 

8.007. floxa3aTb, hto ana jnoSux aeHCTBHTCJibHbix HHceji x a y Bcpuo 
HepaBCHCTBO x 2 + 2y 2 -f 2xy 4- 6y +10 > 0. 

8.008. Iloxa3aTb, hto aim rao6bcx flByx nojioxHTejibHhix >raceji npoH3- 
BeaeHHC hx cyMMbi Ha cyMMy hx o6paTHux bcjihhhh He MeHbuie 4. 

8.009. IIpH KaxHx 3HaHemL»x a o6a xopaa ypaBHemis x 2 — 
— (« +1) x+a+4=0 oxa3WBaiOTC« orpHitaTejibHUMH? 


S' 
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8.010. HafiTH Hejiue nojioaarrejiBHbie ana'ienng x, yaoBJieTBopsnouiHe 
5x+ 1 

HepaBeHCTBy-> 2 x+ 2 . 

x—l 

8.011. HafiTH pejihie pemeHHa chctcmm HepaBeHCTB 

'x-\ 2x + 3 x x+5 

-— H —<2 -, 

2 3 6 2 

x + 5 4 —x x+1 

1 - 1 -< 3 x-. 

8 2 4 


8.012. Hpn Kawix 3HaHCHHax m HcpaBCHCTBO x 2 — mx> — BJbmomweTca 

m 

Ajih ino6bix x? 

HafiTH o6jiacTH onpezjejreHiis iJyHKUHH (8.013—8.014): 


-7x+12 


-2x—3 


8.013. y= 


8.014. y-j 5-x--. 

PeuiHTb HepaBCHCTBa (8.015—8.038): 

8.015. -i-+—<1. 

2—x 2+x 

8.016. (x+1) (3—x) (x—2) 2 >0. 

1 3 

8.017. -:- :>0. 


3x—2—x 2 7x—4 —3x 2 


3x 2 — 10x+3 

8.019. - >0. 


1 3 

8.018. -<-. _ , 

x + 2 x—3 x 2 —10x + 25 

8.020. |2x 2 -9x+15|>20. 8.021. |x 2 -5xl<6. 

8.022. 5x-20<x 2 <8x. V^.023. x 6 -9x i + 8>0 

8.024. x 8 —6x 7 + 9x 6 —x 2 + 6x —£<0. 


8.025. a*+a 3 —a — 1 <0. 

3x 2 —7x+8 

8.027. 1<-<2. 

x 2 + l 

4 —x 1 

8.029. ->-. 

x—5 1—x 


8.026. m 3 +m 2 —m — l >0. 
x*+x 2 + l 

8.028. -<0. 


8.030. 


x*-4x— 5 
'" 2 —3x + 2^ 
x 2 +3x + 2' 




8.031. 


15 


4 + 3x—x 2 


> 1 . 


8.032. 


-x 2 +x—1 


x+8 


-< 0 . 


x* —2x 2 —8 

8.033. —- <0. 


8.035. 


x 2 + 2x+1 
x—7 
Y^4x 2 —19x+12 


(x— 1) (x—2) (x—3) 

8.034. -——-—- ->\. 

(x+1) (x+2) (x+3) 


:< 0 . 


v/l7— 15x—2x 2 
8.036. -- >0. 


x + 3 
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8.037. y/3x—x 1 <4— x. 8.038. ,/9x—20<x. 

8.039. IlpH Kaimx 3Haqemuix x (JiymuHa y = V 10 + x — yjl — x npHHHMa- 
er nonoacHTejibHue 3HaqeHHa? 


PemHTb HepaBCHCTBa (8.040—8.088): 
8.040. (0, (4))* 2-1 >(0, (6))" 1+6 . 


,2 + 4 + 6 + ... + 2x 


8.041. 03 —^ 0,72 


!o41 (G) 


l)x\x 1 -2x 


>0,3 72 (x g N). 


l/x 




8.043. 2 1 2 <0,125. 


4x+l 


3 (2x—7) 


8.044. rj 12,25 2 >1. 


8.046. 0,3 2j:1_3;,:+6 < 0,00243. 
8.048. 0,5* <0,25*'. 

8.050. 5 2 i+ ‘> 5 j: + 4. 

i l 
--1 --2 

8.052. 4* —2* -3<0. 


8.054. 2* +2 —2 X+3 —2* + ‘ , >5* +1 —5* +2 . 


. ~\/X -y/x—l -."JX — 2 «« 

8.055. 3 j +3 V j — 3 V <11. 
8.056. -<- 


8.045. 0,64< v /0,8 x(Jt 3) <1. 

x 2 + 2 

8.047. 0,2*‘>25. 

„ „ _2i Jx _ _v/*+l fs/x 

8.049. 5 v + 5 < 5 + 5. 


8.051. 25 <6 5 -5. 


2 

8.053. 4 j ‘-2 2( *“ I) + 8 3 >52. 


X+l 


X +1 

3+53 -1 

3x-5 

8.058. log 3 -<1. 

X+l 

8.060. (logo, 2 (x-l)) 2 >4. 
2x—8 


8.062. log [ j 


x—2 


-< 0 . 


8.057. x 2 3 -3 <0. 

3x— 1 

8.059. logx /3 -<1. 

x+2 

8.061. |3—log 2 x|<2. 

8.063. logo.j (x 2 — 5x+7)>0. 


8.064. log 2 (l+log 1 / 9 x—log 9 x)<l. 8.065. logo ,3 (3x— 8 )>logo , 3 (x 2 + 4). 

8.066. lglO* 8( * J+2I) > 1 +lgx. 

8.067. log* (x+27)—log* (16-2x)<log*x. 

8.068. 21ogj (x—2)—logs (x—3)>2/3. 

8.069. log |, 2 (x-2) + logi 2 (x + 2)<log lj 2 5. 

8.070. ^+log 9 x—log 3 5 x>logi /3 (x + 3). 
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8.071. log 3 jc+log v 5jc+log 1 / 3 x<6. 
8.072. l 0g4 (x+7)>log 2 (x+1). 
8.073. logx_i 0,3 >0. 


,, 7 Q(l-log 7 3)j 


3x J —16x+21 

8.077. -<0. 

logo, 3 (x 2 +4) 


logoi (x+1) 

8.079. -—-— <1. 

logo ,3 100—logo 3 9 


8.074. log^x+logo.s*—2<0. 
logo, 3 OogjS-l)) 


(x-8) (2—x) 


logs (x 2 + 3) 

8.078. -=^ -- <0. 

4x 2 — 16x 


l°gi/ 3 l°gj - 


8.080. 0,3 


8.081. 2 


lo *0,4 X %4‘ 


8.082. I- 


2\ ,O8 0,25 (xl - 5jt+8) <2 ,5. 


8.083. 5 0,2 lgJt >0,04 lg2 . 
8.085. log, log, (3*-9) <1. 

8.087. 0,5*~ J >6. 


8.084. 5 <1. 

8.086. log 2 log 1/3 log 5 x>0. 

8.088. x / Jc log 2 vX >2. 


HaflTH o6jiacTH onpeflejiemi* (jiyHKUHH (8.089—8.092): 


8.089. y = 0,5. 


8.090. y= logo, 3 


/ x+1 / logn 3 (x—1) 

8.091. y- log I/2 log 3 -. 8.092 . y = - . . 

V *-l V y/-X 2 + 2x + S 

8.093. Hafira HaTypajibHbie 3HaHCHHa x, yflOBJieTBopaioiime CHcreMe 


HepaBencTB 

0og v ^(x-l)<4, 

3 x x—5 2x 

/ - + - < - . 

vx—3 x 3—x 

8.094. Hafira upjiue 3HaqeHna x, yjioB.ieTBopaioiiine CHcreMe Hepa- 


lg (x-l)<l. 
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Tpyima E 


8.095. HoKaaaTb, hto npoH3Be^eHHe cyMMhi Tpex nonoacHTentHux HHcen 
Ha cyMMy oopaTHHX HHcen He MeHbuie 9. 

8.096. floKaaaTb, hto ecnn a — jno6oe aeHCTBHTenbHoe hhcjio, to BepHO 
a 2 + a + 2 

HepaBeHCTBo ..—— ^ 2 . 

\/a 2 ■+* a +1 

8.097. HoKaaaTb, hto npn ycnoBHH 2y+ 5x = 10 BbrnojiHaeTca HepaBeHCT- 
bo 2xy — x 2 — y 2 <1. 

8.098. HoKaaaTb, hto ec.m 4b4-a—\, to BbrnojiHaeTca HepaBeHCTBo 
a 2 + 4b 1/5. 

8.099. floKa3aTb, hto mhotohjich m 6 — m 5 + m* + m 1 — m+\ npHHHMaeT 
nonoacHTejibHue anaHenna irpn scex nencTBHTejibHbix 3HaneHHax m. 

8.100. )QoKa3aTb, hto iipn jik>6mx AeficTBHTejibHbix 3HaneHHax x <J>y- 

x 2 +x+l 

hklihh y = —- He MoaceT npHHHMaTb 3HaHeaHH, 6ojibiUHX 3/2 

x 2 + l 

h MeHbmnx 1/2. 

8.101. HaiiTH Bee 3 HaHeHHa a, npn KOTopux Bupaacemie 




+ l)x 2 —2 (a — l)x+3n — 3 HMeeT CMbicn aria mo6hix xeR. 


8.102. npH aaKKX 3HaneHHax p o6a xopHa KBanpaTHOro TpexnjieHa 
x 2 + 2 (n+\)x + 9p — 5 OT'pnnaTe.ibHbi? 

8.103. rlpii kbkhx 3 HancHHax n o6a xopHa ypaBireima (n-2)x 2 -2nx + 
+ n + 3 —• 0 nonoacHTeJibHbi? 


8.104. npn KaKHx 3HaneHHax m Kopua ypaBHeHHa 
■( 3 w+J) x—m —2 = 0 3 aKJiK>HeHbi b npoMeacyTKe Meacay —1 h_ 2 ? 


4x 2 — 


8.105. IlpH kbkhx 3HaneHHax a KBaapaTHbiH TpexHJieH ax —1x4-4a npH¬ 
HHMaeT OTpHuaTeJibHbie aHanenna ana ;no6bix aeHCTBinejibnwx 3HaneHHH x? 

I 2 ' 

8.106. HaiiTH nejiue Hiic.na x, yaoBneTBopjnoinne HepaBeHCTBy 


•13 


>-. 

9 

8.107. HaiiTH o6nacTb onpeaeaeHHa (Jjvhkhhh /, ecjiH /(x) = 


I ( 4x —22^ 2 


8.108. Hafira uejibie HeoipHuaTe.nbHbie 3HaneHHa x, yaoBJieTBopaiomHe 
x+3 1 2x 

HepaBeHCTBy-< - —-. 

x 2 — 4 x+2 2x— x 2 


8.109. npn kbkhx 3 HaneHHax a HepaBeHCTBo -<1,5 BbrnojiHaeTca 

x 2 +4 


ana jno6bix 3HaneHHH xe R? 

8.110. HaiiTH Te 3HaneHHH m, npH KOTopwx HepaBeHCTBo 
x 2 — 8x + 20 

- <0 BbrnojiHaeTca ana mo 6 hix neiicTBHTenbHbix 3Ha- 

mx 2 + 2 (m + 1) x + 9m+4 
HeHHH X. 

llx 2 — 5x+6 


8.111. npH kbkhx THaHeHHax x pa3H0CTb 
TOJibxo OTpHijaTejibHbie 3HaneHHa? 


-x npHHHMaeT 

x 2 + 5x+6 
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x 2 +mx— 1 

8.112. npH kekhx 3 HaneHH»x m HcpaBGHCTBO — 7 -< 1 BunoJiHseT- 


ca ana mo 6 bix x? 


2x 2 -2x + 3 


x 2 — mx— 2 

8.113. IlpH Kaxnx 3 HanCHHax m hcpebchctbo —-> —1 BtmojiHa- 


CTca ana jno6ux *? 


x 2 — 3x+4 


— 1 +9a + 4a 2 

8.114. npH aajcHX 3HaneHHax a cyMMa <H— -npHHHMaex tojib- 


ko nonoacMTentHtic 3HaacHHa? 

PeuiHTb HepaBCHCTBa (8.115—8.192): 
|3x+1| 


a 2 — 3a— 10 


8.115. 


x—3 


<3. 


|x+2|-|x| 

8.116. — ■ ;= ~ >0. 

J^x* 

3x 3 


x 2 3* 3 l\ / (x—2) 2 (1 — x)\ 

1.117. -+—+-+- 1 — x —~-— >0. 

I 8 4 2 x) \ (x+2) 2 J 

\x-3\ 


8 . 

8.118. 


> 2 . 


x 2 —5x+6 

m 1 x+ 1 m 2 x + 3 m+9x 

8.119.-<-. 


8 . 120 . 


2 3 

x 2 ~5x+4| 


< 1 . 


x 4 + 3x 3 + 4x 2 —8 
8 . 121 . ---< 0 . 


8 . 122 . 


25x—47 


6x 2 — x —12 10x-15 3x + 4 


8.123. 


2 —x 1 —2x 
x 3 +x 2 x 3 — 3x 2 


8.124. — 

x+1 


2 1 — 2x 

—-<——. 

X 2 — x+1 x 3 + l 


14 1 4 

8.125. ——+—--<-+—---. 

x 2 —4 2x 2 + 7x + 6 2x + 3 2x 3 + 3x 2 -8x-12 

10 (5 —x) 11 6 —x 5 (6—x) 

8.126. —----•--. 

3 (x—4) 3 x—4 x—2 

8.127. — 9<x 4 —10x 2 <56. 

8.128. 216x 6 +19x 3 <1. 

8.129. |x-6|>|x 2 -5x+9|. 

8.130. x 2 (x 4 +36)-6V5 (x 4 + 4)<0. 
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8.131. 

8.132. 

8.133. 

8.134. 

8.135. 

8.136. 

8.137. 

8.138. 

8.139. 

8.140. 

8.141. 

8.142. 


x 3 +3x J —x-3 
jc 2 +3jc— 10 
x 3 -2x J -5x + 6 


-< 0 . 


-> 0 . 

x-2 

x 2 (x + 3t/s) + 5 (3a: + v / 5)>0. 

(x 2 + 4x +10) 2 — 7 (x 2 + 4x+ll) + 7<0. 

—~=== — y/2 — X<2. 
v 2-x 

y/x+3<y/x — 1 + y/x — 2. 
y/ X 1 — 4x>x— 3. 

1 1 3 1 1 

x 2 4 x 2 
(x-3)^x 1 + 4<Z ! x 2 -9. 

-y/x+3-f y/x — 2 — v / 2jc+4>0. 

V* 3 + 3x + 4> -2. 

6x 

x-2 

SID 2* 


12x , / 12x 

- 2 4 /-—> 0 . 

x-2 V x—2 


8.143. 

8.144. 

8.145. 

8.146. 

8.147. 

8.148. 

8.149. 

8.150. 

8.151. 


« r~ V ^ COS 2 _ . 

0,5 <0,5 <0,5. 


0,3 


1 l i 

i—+—+... 

2 4 8 


< \/o. 


3jc 3 + Sx , 

0,3 < 1. 


VV-3 >3*-9. 

6 log4 x — 3 


0,2 ,og4X > 


V 0,008 log4 x 


2'\ 1o8 !/2 1 x1+4j<+ 4 ) 


2,25 ! °® 2 <Jcl 3x 10) >|- 

n-<Q— /3V 2 *’ 

0,5 Vx + 2>3 0,5' /7 . 

^log 2 (x-1)-1 _ jlog 2 (x- 1)-2 ^logj (x- I) _ J ( 
3 

* (x+1) 

0,008 x +5 l_3x +0,04 2 <30,04. 


, jlogj (x-I)-l 


8.152. 25 2 -10 +5 >25. 
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8.153. logons 


2x +1 1 1 

-—+ - >-. 

*+3 2 2 


8.154. log 4 /3 (-t/x+3— jc)>0. 

8.155. logo i} (x + 3)<logo, 2 j (a: +15). 

8.156. logi /3 (x 1) + logj /3 (Ae+l) + log N 5(5-x)<l. 

8.157. 21og 3 log 3 x+log 1/3 log 3 (9 \Jx)^l. 

8.158. 

log 2 (v4Ar + 5+ll) 2 

logo5 (x/jc + 3— 1) 

8.159. — -<0,5. 

logo,5 (\A+3 + 5) 

1 1 

8.160. -<-==. 

l0g 2 (jt-l) l 0 g 2 y/x+l 

lg 7 — lg ( —8x —jc 2 ) 

8.161. —-— >0. 

lg(*+3) 

8.162. log 3 log 4 ——logi /3 l°gi /4 7 ~ 7 < 0 - 

x+1 4x— 1 

8.163. log 4 j:+log 2 (y/x — 1) < log 2 log^/?5 (hshth qejiue 3HaneHna x). 

1— log.* 1 

8.164. -— 

l+Iog 2 x 2 


8.165. log 1/5 jc+log4A:> 1. 


8.166. (log 2 jc) 


'‘-(login -) 1 


+ 9 1og 2 — <4 (log, /2 x) 2 . 


8.167. logj,_i| 0,5>0,5. 

3x-l 

8.168. log*->0. 

x J + l 

8.169. log 2 ^ (x 1 — 5ac+6)< 1. 

8.170. 2 logio^ * 3 < 1. 

8.171. Iog 1/2 log2log x _,9>0. 

8.172. log 5V ^c+4 1og x 5>l. 

logo 3 Ijc — 21 

8.173. -=ii-!<0. 

x 2 —4x 
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8.174. 


> 0 . 


log: |x-l| 


logj-logj (3jt) 


8.175. 0,4 


>6,25 lo * 3xl+2 . 


8.176. Pv‘+x*v‘>2,5. 

8.177. x°' S tog o. jX_3 >0,5 3_2 ’ 5 1 °®o.5*. 

8.178. 3 lgJr+2 <3 lg;ll+5 -2. 

/ -»\2 1gjc 3 

8.179. 0,6 lg ( ^ )+3 <^l^ . 

8.180. x i0t ^+l6x~' 0 ^ x <n. 

8.181. 5 log ^+^ x <10. 

X* -f- X 

8.182. logo 3 logg-<0. 

Jt+4 

8.183. log 3 log^ilog x j x 4 >0. 

8.184. log 3 (log 2 (2—log^) —1)<1. 

21ogaX + 6 

8.185. —-->1. 

log*x+2 

8.186. log 2 log4 x +log4 logj x< — 4. 

8.187. logj (*—l) 2 —logo t5 (x — 1)>5. 

8.188. |j:— 3| 2x1_7x > 1. 

8.189. v /3cos" 1 x<4tgx. 

8.190. sin4jc+cos4xctg2x> 1. 

8.191. 2-f-tg2x + ctg2*<0. 

8.192. 2cds x (cosx— > /8tgx)<5. 

HafiTH o6jiacrH onpeflejieHHa 4>yHKim2 (8.193—8.203): 


8.193./(*) = 4 * -17'2 x +4. 


8.194. y=- 


Ux—x 1 


u< i ynr. y — . 

log 3 |x—4| 

8.195. y= logj (0 ) 64 2_log v^ x -l,25 8_<log 2 x) V 

8.196. y=J log 1/3 log 3 |x—3|. 
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8.197. y=J jpg\ E (jc-i pi. 

8.198. y = \Jl-\g \x — 2\. 

8.199. >' = log3(2 lo *^ 3 °' i -l)4- 


».200. ,.J- t 


log 3 (2jc-6) 

' x 2 -\ I 

-1 +-. 

(x + 3)(jc-4) log 8 (x-4) 


8.201. y= 2 V 
8 - m 


Vl*-3|-|8-*| 


jc 2 — 6jc— 16 2 

t 2 —12 jc+ 11 jc 2 —49 


8.203. y—yj logo,j (x 2 —9) + 4. 

8.204. IIpH KaKH.x 3HaHeHH*x x onpeaeneHO cjieayiomee BhipaaceHHc: 
log 3 (1 -logo,, (jc 2 -2jc —2,5))? 

8.205. Hafira Bee 3HaqeHH8 p, iron KOTopux Btipaacemie lg ((p— 1) x 2 + 
+ 2px+3p—2) onpeaejieHO pjin mooux x. 

8.206. HaHTH MHoacecTBO ue.mx 3HaaeuHu x, yaoBJierBOpjnoiipix Hepa- 
BeHCTBy 


4 2+V ‘ 1 + 32 2+> '* ‘-16<15-4' s ' ji ' + 2 3+v ^ ‘ + 5-2 1+>,/ * '. 

8.207. PacnojioacHTt b nopxaice B03pacTaHna TpH wjia: a, —log,/ 2 sin 2x, 
a 2= _i_log 2 sinjc, ai—logxp (1— cos2x), ccjm 0<x<n/4. 

PeiHHTb CHcreMM HcpaBcucrB (8.208—8.215): 

r * _oo*x . 

0,2 < 1 , 


8.208. \ x— 1 1 

—-+-> 0 . 

(.2—jc 2 

8.209. y* 2 -9x+20<v / ^-l<V* 2 -13. 

{ jc 2 +4 

--> 0 , 

jc 2 — 16 oc-f -64 

._ 

lgVx+7>lg(x-5)-21g2. 

5jc— 7 x 3x 

8.211- --<4-+ —-<4. 

jc— 5 5 —jc jc 2 — 25 


8.21?- I 


\jAx —1 <x, 

■y/x+1 + y/s —JC > 4. 
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f|x 2 + 5x| <6, • 8215 f|x 2 —4x|<5, 


Tpyona B 

8.216. floKa3aTb, hto npn a>Q, b>0, c>0 a d>0 cnpaBefljiHBO HepaBeH- 
a+b+c+d 


CTBO 


\Jabcd. 


8.217. ^OKa3aTb, hto H3 Bcex nps.Moyroju.Hux napajuiejienHneaoB c nan- 
hoh cyMMOH Bcex pe6ep HaH6ojn.ru hh oObeM HMeeT xy6. 

jHoKa3aTb cnpaBeftaiiBOCTb HepaBencTB (8.218—8.221): 


8.218. 1 + 


1 H—8 (x>0, ^>0, z> 0). 


a 3 +b 3 

8.219. -2s 


1 + 

y. 

+*V 

— J (a>0, b>0). 




a*+b* (a + b 

8 . 220 . - 2 * — 

2 V 2 




8.221. V 2 + V / 3 + V / 2~v^> 2 - 

8.222. Ilpa Kaimx 3HaHCHHsx p CHcreMa HepaBeHCTB — 9< 


3x 2 +px — 6 
x 2 -x +1 


<6 


BbmojiHseTcs ;uis Bcex negcrBETejibHUx auaaeHHH x? 

2x I +mx —4 

8.223. Ilpa Kaimx 3HaneHHsx m HepaBeHCTBO — 6<—--p<4 bu- 

nojiHsercs ana Bcex aeHCTBHTejibHux 3HaneHHH x? 

8.224. IlycTb hhcjio x ! v >0 sBJiseTcs icopHeM ypaBneHHs ax 2 + bx + c= 0. 

ri0Ka3aTb, tto cymecTByeT xopeHb x 2 ypaBHeHHS cx 2 + bx+a=0 thkoh, hto 
Xi + x 2 ^ 2. 

8.225. ^HCJia x ] H X 2 SBJISIOTCS fleHCTBHTejIbHHMH KOpHSMH ypaBHeHHH 
5x 3 — 6 = 0 h 6x 3 — 5 = 0 cooTBeTCTBeHHO. IloKa3aTb, hto xi+x 2 >2. 

PenmTb HcpaBCHCTBa (8.226—8.279): 

8.226. |jc 3 — 11 > 1 — x:. 


8.227. 


x 2 —|x| —12 


2i2x. 


x—3 

8.228. |x-l| + |2-x|>3 + x. 
x 2 -7|x| + 10 


8.229. 

8.230. 


x 2 —6x-t-9 
2 


-< 0 . 


= + 


2 + s/d-x 1 2 —\Ja — 

■Jx 1 — 16 /- 

8.231. - j_ - - +Vx~3>- 


1 

>-. 
x* * 


/x—3 


/ x—3 
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8.231 y/4-4x 3 +x 6 >x-\/2. 

8.233. y/x 4 -2x 2 +l>l-x. 

X l0g< X (2 — log 3 x) 

8.234. log 3 x 4* log, — < ——-—-—. 

3 log 3 x 

sinx—2 

8.235. --->2. 

4sin 2 x—1 

8.236. y/5x—4 + y/3x+ 1 <3. 

J ix—U 

8.237. -<3* . 

4 

8.238. yjx 2j c 3x + 2 — y/x 2 — x4-1 < 1. 


8.239. Iog 2 (x-l)-log 2 (x4-l) + log x+1 2>0. 

8.240. log, log 2 (4*—12)< 1. 1-1 

8.241. 10 0,3 


8.242. 2 <2 

2coi 3 :r—6 


l-co»x/ 


<8. 
008 X 


8.243. 3 


2 cos 2 * — 1 _1 —2coi 2 x 

>3 


8.244. 0,2“”*-—<4'125 -1/J . 

25°°*’ x 


8.245. log,log 3 (9*-6)3*1. 

8.246. -y/log^ (x 2 4- 4x — 4) < 1 (xeZ). 

8.247. yi-9 Oogi/gx) 2 >l -4 log,/* x. 

8.248. log, /2 x+Vl-4 Gogi/ 2 -«) 2 < 1- 

8.249. log,. (3 —2x)> 1. 


8.250. logs (4*4-1)4“ log , 3 > 2,5. 

(4 +0 

8.251. log 3 (3*—l) log 1/3 (3* +2 —9)> 


8.252. log,, 


l+log 2 x 

1 — logp X 


< 0 . 


8.253. log,(x 3 4-l)log, +1 x>2. 


- 3 . 
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8.254. log* (x+l)<log 1M (2-x). 


8.255. 

8.256. 

8.257. 

8.258. 

8.259. 

8.260. 
8.261. 


x— 1 

log 3 logo 2 log32-> 0. 

x + 5 

log* (x 2 + 3x—3)> 1. 

|x 2 —2x|+4 
logi /2 ---r<0. 


log* 


|x+2| + x 2 
2x 1 


|x-3| 2 


(4x 2 + 2x+l) * *>1. 

1 <3 lJtl_Jt| <9. 


> 1 . 


8 — I2jc 


log 


8.262. 5 


x —6 


>25. 


8.263. 

8.264. 

8.265. 


(2*4-3' 2~ x ) 2 log 2' r_log 2 ( - t+6) > i 
log,*— 4 | (2x 2 — 9x + 4) > 1. 

1 1 


8.266. log* 


logl/ 2 >/x + 3 logl /2 (x+l) 
3 


8 —2x 


■>~ 2 . 


8.267. logi /2 (jc- 3)—logi /2 (x+3)-log* +3 2>0. 

8.268. |2 4j;1_1 -5|<3. * -3 

8.269. 8-3^ +9 ^ +, >9^. 

JC + 5 


8.270. (x 2 4-x4-l)* +2 ;*(x 2 4-x4-l) 3 . 


8.271 


/ 15 \k + 71 / 15 \l 

■y i») 


|x J -3*+2| 


8.272. log*,10—0,5logo 10>0 (0<a<l). 

8.273. log 7 x— log 3 7 ■ log 3 x > log 2 0,25. 


8.274. x° taX+ * < a* x (0<a<l). 

8.275. V3x 2 + 5x + 7-v / 3^ 2 + 5x+2>1. 

8.276. log 2 N /5-log*5 v / 5+l,25<0. 
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8.277. |log 3 x|< log 3 - 

8.278. log*j_ 3 729>3. 


8.279. 


log,, (35-x 3 ; 

->3 

l°ga (5—x) 


8.280. PeniHTt CHCTCMy HcpaBGHCTB 


'(x-l)lg2 + lg(2 x+ ' + l)<lg (7'2*4-12), 
Jog x (x + 2) > 2. 


HaHTK o6nacTH onpeae.ieHna (|)yHKixHH (8.281—8.282): 

8.281. y= -y/sinx—0,5 + log 3 (25-x 2 ). 


8.282. y=^log, /4 (~-J-l. 

8.283. HaHTH mhojkcctbo uemjx 3HaicKHH x, yflOBJierBopaionyix nepa- 
BCHCTBy logo, 3 (yfx + 5 — X+1)>0. 

Be3 noMoiHH TaOmm noxa3aTb HepaBeHCTBa (8.284—8.285): 

8.284. 2 <log 3 2 4- log 2 3 < 3. 


<y/2+l. 

8.286. yxa3aTb ratue 3HaaeHHX x, npH KOTopux HcpaBCHCTBo y 1 — 

— (5* — 1) (y—1)>0 BbinojiHseTC* hjix bccx 3HaaeHHH y. 

i a+2 a +3 

8.287. HaHTH a H3 HepaBeHCTBa x —2 x—2 +12>0 npH ycjiOBHH, 

HTO OHO BepHO nna JnoStlX 3HaaeHHH x. 

8.288. /(oicaaaTi., aro ecm (x 2 + 5x+6) (x 2 +llx + 30)<0, to sin2x>0. 

8.289. M3 3HaieHHH x, yaoBJiCTBopxiomHX uepaBeHCTBy log i 3 (2x— 

— 2)<log 13 (x+1), yxa3aTb Te, anx xoTophix sin2x<0. 


8.285. 2<v / log 2 3 + v /log 3 2 


8.290. IIoKa3aTb, hto 1/8 < cos 20° cos 40° cos 70° <1/4. 

8.291. rtoxajaTb, tto 1/8 < sin 20° sin 50° sin 70° < 1 /4. 

8.292. IloKa3aTb, aro tg40° + tg45 e + tg50°>3. 

8.293. IloxaaaTb, aTO npH ycnoBHH 360° fc —45° < a <360° A:+45°, me 
keZ. BMnojiHxeTCa HepaBeacrBO ctg (45° — a) + ctg45° + ctg (45° +a) ^3. 

PeruHTb HepaBeHCTBa (8.294—8.300): 

8.294. sin2xsin3x —cos2xcos3x>sinl0x. 


8.295. sin 3 x sin 



+ cos 3 x cos 


8.296. 2sin 2 x—sinx + sin3x<l. 



3v/i 


8.297. ctgx—tgx—2tg2x—4tg4x>8 v /3. 

8.298. 4sinxsin2xsin3x>sin4x. 

cos 2 2x , . , 

8.299. —— >3tgx. 8300. 3cos 2 xsinx—sm 3 x< 1/2. 

COS 2 X 



rJIABA 9 

KOMBHHATOPHKA H EHHOM HBIOTOHA 


OCHOBHLIE <DOPMyjn.I 


Hbcjio nepecroHOBOK B3 n aneMe htob HaxoaHTCs no 4>°piayae 
/>„ = l'2...(n-l)n=n! 

Macao coieTaHHH H3 n s.ieMeHTOB no m HaxoaaTcs no 4>opMyne 

it'. 

c;-; c°=i. 

m! (it — m)\ 

CnpaBefljiHBu cneaytomne csoacTBa coaeTaHaa: 

cr+cr'-c. 


Macao pa3MemeHHH H3 it bjicmchtob no m Haxoairrcs no (jiopMyne 

it'. 

—- 

(/n — m )! 

OopMyiia f)HHOMa HbiOTOaa HMeer ana 

(a + b) =C“a + C‘a /> + ... + C*6 , 


, n n n-i n («- l)...(n-k+ 1) t „ 

(a + 6) =a + na A + ...H-a A +... + A , 

*! 


(9.1) 

(9.2) 

(9.3) 

(9.4) 

(9.5) 

(9.6) 


me it — Haxypaju.Hoe hhc.to a C*a =7* + i ecn. (fc-t-l)-a ineH b paanoxeraa 

6nHOMa (fc=0, 1, 2, ..., it). 

n 

CyMMa 6HHOMHaju>Hwx xoacJxJiHijHeHTOB paBna 2 : 

c:+Ci+...+C;-2". (9- 7 ) 

IIpaMep 1. KoMaaaa nexoTopofi 3BM 3anacbiBaeTcs b Bane Ha6opa H3 bocbmb 
io»4>poBUX 3HajcoB — Hyneii a eaaHau. KaxoBO MaxcaMajibHoe KoaHiecTBO pa3JiHi- 
HMx KOMaan? 

□ Tan mate ana Kaxaoro 3.ieMeHTa aa6opa bo3mo*hu aBa 3aaieHHa (0 hjih 1), to 
MaxcHMajtbHoe xo-thhcctbo paj.iHHHux tOMaan eerb .2 2... 2 =256. Moxbo paccyac- 


8 pa3 

nan. HHaie: paccMorpen. bcc aBoanHue iHCia ot 00000000 ao 111111112 = 255io. ■ 

IIpaMep X B pa3jioxeHHH (1 +x) leTBepTbin wh pasea 0,96. HafiTH 3HaHeaaa 
x a n, ecjia cyMMa 6aH0MHaai>Hux K03$4>BuaeHT0B pasaa 1024. 


□ Tar tax cyMMa 6HHOMaa.Tf>HMX Ko^jxJwuaeHTOB paBHa 2 , a 1024 = 2'°, to 

10 9 8 , 

x = 120x . Coraacao ycao- 


n= 10. MeTBepTbifi aaeH pa 3 Jio*eHaa T 4 =C’x 3 
brio, 120x 3 =0,96, OTKyaa x 3 = 0,008, t. e. x=0 2- 


12 3 
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npHMep 3. n P H KaKHX 3 HaneHHSX X H V B 03 M 02 CH 0 paBeHCTBO C x : * = 

= 1:3:24? ' ' ' 

□ IIpHMeHfia (fiopMyjiij (9.2) h (9.5), hmccm 


y! 0 + 2)! 

x! 0— x)\ x! (y-x + 2)! 


1 

-;CJ:(x!Cp=l:24. 


H3 BTOporo ypaBHeraa nojiyaaeM x! = 24, t. e. x=4 (nocxo.TiKy 24=1 2 3 4), 
a H3 nepBoro ypaBHeaM HaxoaHM 

Q-x + DQ-x + 2) 1 

0+0 0 + 2 ) ~ 3 

Tax aas x = 4, to y 2 — 9y + 8=0, OTcyaa y= 1 h y = 8; y= 1 He ynOB.iexBopaeT 
ycjiOBHW (y>x = 4). Hraa, x = 4, y=8. ■ 


Tpynna A 


PemHTi, ypaBHeraia (9.001—9.005): 

9.001. a) A 2 x C*-' = 48; 6) C[ + 6C 3 + 6C 3 = 9x 2 -14x. 

9.002. a) C:;? + 2Cj_, = 7(x-l);6) 

LS 

9.003. a) A 3 x + C x x ~ 2 =14x; 6) A\-2C* X = 1A\. 

9.004. a) —^=336; 6) A x x ~ 3 = xP x _ 2 . 

^•*-2 

9.005. a) -^—- = 210; 6) A *+| + 2i > Jt _i P x . 

9.006. IIoKa3axt, hto ripn jik>6om k cyMMa C 2 r+k + C 2 n+k+l ecxb tohhhh 
KBaapaT. 

9.007. floKaaarb TOacaecTBa: 

a) />„=(«-!) (P n - t + P n - 2 ); 6) Cj C?:*=C* C;. 


9.008. CyMMa 6nHOMnaabHbxx Koa^HUHeHTOB pa3Jioaceana I 2nx + 

1 \ 3 " V 

4-I paBHa 64. OripeaeaHTb cjiaraeMOe, He coaepatamee x. 

2nx 2 J 

9.009. CyMMa 6HHOMnajibHbix Koa^xJiHimeHTOB c HeaeTHbiMH HOMepaMH 

b pa3jioaceHHH ( ax + x >l * f paBHa 512. Hafira cjiaraeMOe, He coaepacaiyee x. 

9.010. IIpH xaKHx 3HaHeHH«x x aeTBeproe cjiaraeMOe pa3Jioacenna 
(5 +2 k) 1 6 6ojibiue aByx coceaHHX c hhm caaraeMbix? 

9.011. KaxoB HaHSoabniHH K03<5x}mujieHT paanoacemisi (a+b)", ecan cyM¬ 
Ma Bcex K034>$HaHeHT0B paBHa 4096? 

9.012. B paaaoaceHHH 
HaHTH 3TOT HJieH. 
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— I HMeeTes aaeH, coaepacanmfi ab. 



9.013. CyMMa KorxJx^miHeHTOB BToporo h TpeTbero cnaraeMbix pa3Jio- 



aceHHa 



paBHa 25,5. HanncaTb meH, He conepxamHH x. 


\yj -** i *» ) d z.u paj uujidujw ft*, wvjm unnumncuiDnoiii au i 

BeiBepToro cjiaraeMoro othochtcs k bHHOMHanbHOMy Koa^mmeHry bto- 
poro cjiaraeMoro Kax 5:1? 



9.016. B xaxyio HaTypajibHyio crenem. cjieayeT B03BecTH 6hhom 



—jz + 3 I, hto 6 m OTHomeHHe neTBepToro cjiaraeMoro pa3noxeHHfl k TpeTbe- 


y^ 9 , 017 . PacrmcaHHe oflHoro ahb coAepxHT 5 ypoxoB. OiipeaejmTb koah- 
adcfBo raxHx pacnucaHHH npa Bbi 6 ope m 11 ahciihujuih. 

9 . 018 . Komhcchs coctoht H3 npeAceAarejia, ero 3 aMecTnreaa h eme 
rwTH aeJTOBeK. Ckoabkiimh cnocofiaMH ineHii komhcchh MoryT pacnpene- 
JIHTb MeaCAy CObofi oSjmHHOCTH? 

9 . 019 . CxoiibKHMH cnoco6aMH moxho BbibpaTb Tpex aeacypnux H3 rpyn- 
iim b 20 BejioBex? 

9 . 020 . Gcojibico paajiHMHbix 3 ByK 0 coaeTaHHH moxho B 3 «Tb Ha aecHTM 
BbiOpariHbix miaBHHiax poxJiH, ecjm xaxAoe 3 ByKocoHeTaHne Moxer coflep- 
acaTb ot Tpex no acchth sbvkob? 

9 . 021 . B Ba3e cto«t 10 xpacnux h 5 poaoBtix ibobahjc. Ckojibkhmh 
cnocoOaMH moxho BbiOpaTb H3 Ba3bi naxb tbosahk oahoio ABera? 

9 . 022 . HoMepa rpaMBafiHux MapuipyTOB HHoraa o 6 o 3 HaaaioTCH AayMs 
UBeTHbiMH <{)OHapaMH. Kaxoe KonnaecTBO paanaiHux MapuipyTOB moxho 
o 6 o 3 HaHHTb, eCJXH HCnOJIb 30 BaTb 4 >OHapH BOCbMH UBeTOB? 

9 . 023 . MeMnHOHaT, b xoropoM yaaciByioT 16 KOMaHA, irpoBOAHTcs b ABa 
xpyra (t. e. xaacAaa KOMaH/.ia ABaacAbi BCTpeaaeTCs c ak> 6 oh Apyrofi). 
OnpeAeJiHTb, Kaxoe koahhcctbo Bcrpea cneAyeT rrpoBecm. 

9.024. 3aMOK crncpbiBaeTca tojibko b tom cjiyaae, ecjm HaSpaH oirpeAe- 
aeHHHH Tpex3HaaHbiH HOMep. IlonbiTKa coctoht b tom, hto Ha6HpaioT 
HayraA rpn pH^pu H3 3aAaHHbix iujth xih 4 >P- VranaTb HOMep yAanocb 
TOjibKO Ha nocaeAHefi H3 Bcex bo 3 moxhijx nonuroK. Ckoabko nonbrroic 
npeAUiecTBOBajio yAaaHOH? 

9 . 025 . M 3 rpyiuibt b 15 aenoBex BuOnpaioT aeTbrpex yaacTHHKOB 3 CTatt>e- 
Tbi 800 + 400 + 200 + 100 . Ckojilkhmh cnoco 6 aMH moxho paccraBHTb 
cnopTCMeHOB no 3 TanaM 3 cra(}>eTu? 

9.026. KoMaaaa H3 iwth aenoBex BbiCTynaeT Ha copeBHOBaHnsx no 
nnaBaHHio, b xoTopux yaacrayioT eme 20 cnopTCMeHOB. CxonbXHMH cnoco- 
6aMH MoryT pacnpenejiHTbcs Mecra, 3aHXTbie aaenaMH 3 toh KOMaHAbi? 

9.027. CxoAbKHMH cnocoSaMH moxho pacnoaoxHTb aa maxMaraoH 
Aocxe ABe AaAbH Tax, hto 6 (j oAHa He Morna B3jm> Apyryio? (OAHa aaAba 
MoxeT B38Tb Apyryio, ecAH OHa HaxoAHTca c Hea Ha oahoh ropH30HTajm hah 
Ha oahoh BepraKaAH maxMaTHOH aockh.) 

9.028. JJfie AaAbH pa3AHHHoro useTa pacnoAoxeHbi Ha uiaxMaTHOH ao- 
cxe Tax, hto JcaxAaa moxct B 3 jrn> Apyryio. CxoAbxo cymecrByeT rauix 
pacnOAOXCHHH? 

9.029. riopaAOK BbicTynAeHHa BOCbMH yaacTHHKOB Komcypca onpeACAs- 
eTca xpeSneM. Ckoabko paanHAHbix hcxoaob xepe6beBKH npH otom bo3- 
moxho? 
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Tpynna E 


PeiiiHTb ypaBHemia (9.030—9.032): 

9.030. *+' y =12. 

Px -1 

9.031. CJ- , + C^- J + CJ- 3 +...4-CJ-*+CJ- , + Cr 10 =1023. 
Px+ 3 


9.032. 


- = 720. 


9.033. PeniHTb cncreMy ypaBHemifi: 
f A*: P x -i + C£~ x = 126, 

6 ) 

P* +1 = 720; 


a) 


Ui- 


3C£ = 90, 
2C' = 40. 


9.034. Hairra x u y, ecjm: 

а) C; +I :C; +l :C;-‘- 6 : 5 : 2 ; 

б) C *~ 1 : (C>_ 2 + C': J 2 + 2C':‘): C> +1 = 3:5:5. 
9.035. Hafira jc h y, ecjm: 

а) (A>_ l +yAr-_\):A'- i :C> l -' = l0:2:l; 

б) ^>- 1 :^J_ 1 :(Ci_ 2 +Ci:‘)=21:60:10. 
9.036. flosa3aTb ToxflecTBo: 


a) Cj+Cj-‘ = C* ; 

6j C. + 3Ci;“ l -f3C. 3 + C*~ 3 = C* 


» + 3> 


VI V/ - I JV/ „ I vvy _ I 

b) A*_ t =yf"—mA fr,. 

9.037. Pa3HOCTb Meac^y TpcTbHMH 6HHOMnajibHUMH xo3<jx}>imHeHTaMH 
pa3Jio*eHHH (a + t>) h (a + 6)" paBHa 225. HafiTH hhcjio pauHOHajibiibix 

HJICHOB pa3J10*eHH* (0+V5)-. 

9.038. HafiTH fc-fi hjich paanoxcHHa (■Ji+sfa)” *, eCJIH H3BeCTHO, HTO 

r* + ‘ 2 :r* +1 :r*=28:8 v / 6:9. 

9.039. Pa3HOCTb Meacny HexoTopbtMH uicHaMH 7* +1 h 7* pa3JioaceHHs 

( # v £-V? rT ) ,J paBHa 30. OnpeaeJiHTb, npn kbkhx 3HancHHHx x 3to bo3- 
Moacuo, CCJIH HJICH 7 * + 1 COflepjKHT X B CTCIICHH, BABOC MeHbUiefi, HeM HJICH 7*. 

9.040. HafiTH HanOojibiimfi GHHOMHajibHbifi kob^hhhcht paajioaceHHS 

(iH—)", ecjia npOH3BeacHHe aeTBcpToro ot Haaajia h HeTBepToro ot KOHiia 
n 

cnaraeMbK paBHO 14 400. 

9.041. dpH jho6om aonycTHMOM 3Ha3emm z cjiaraeMoe t4 +1 pa3Jioace- 
HHH eSz+Szf b 2 pa3a MCHbine cjiaraeMoro V k+2 pa3Jioacenas 




. Hafim 3th cjiaraeMbie. 


9.042. GyMMa TpcTbero ot Haaajia h TpeTbero ot xomia 6HHOMHajibHHX 

KO34>4>iiHHeHT0B pa3Jio*CHza (X/l + V^)" paBHa 9900. Ckojimco paipiOHajib- 
HblX HJICHOB COflepXHTCH B 3TOM pa3JIO*eHHH? 
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9.043. TpeTte cjiaraeMoe pa3aoaceHH5f 



m 


He coaepacnr x. ripa 


KaKHx^3HaHeHnsx x 3TO cjiaraeMoe paBHO BTopoMy caaraeMOMy pa3aoaceHHH 

9.044. TpiywaTb aeaoBeK pa36imj Ha xpH rpyimu no aecsiTb aeaoBeK 
b xaacaoH. CKOJibKO MoaceT 6uTb pa3JiHHHux cocraBOB rpynn? 

9.045. Ckojibko HeTbipex3HaqHbix HHceji, aejinmaxca Ha 5, MoacHO co- 
craBHTb H3 uh 4>P 0, 1, 3, 5, 7, ecjin xaacaoe hhcho He aoaacHO coaepacaTb 
oaHHaKOBux uh4>p? 

9.046. Ckojii>ko pa3JiHHHHX CBeTKmHxca Koaea MoacHO caeaaTb, pac- 
noaoacHB no OKpyacHOcru 10 paaHOiiBeTHbix jiaMnonex (xojibiia canraioTCji 
oaHHaKOBbiMH ripa oaHHaKOBOM nopsaxe caeaoBaHHa ubctob)? 

9.047. Ha KimacHOH no axe noMemaeTCs 30 tomob. CxonbKHMH cnoco6a- 
MH HX M03CH0 paCCTaBHTb, HT 06 h npH 3T0M nepBbm H BTOpOH TOMa He 
CTOHJIH pSaOM? 

9.048. MeTbrpe CTpeaxa aoJiacHbi nopa3HTb BOceMb MHineueH (xaacabiH 
no ase). CKoabKHMH cnocoSaMH ohh MoryT pacnpeaejiHTb MmneHH Meatay 
co6oh? 

9.049. H3 rpynnu b 12 aeaoBeK eaceaHeBHO b TeaeHHe 6 aHen BbiGapaiOT 
aByx aexypHbix. OnpeaeJiHTb kojihicctbo pa3JiHHHbix ciihckob neacypHBix, 
ecjm KaacauH aenoBex aeacypiiT oaHH pa3. 

9.050. Ckojihko aeTbipex3HaHHbix racea, cocraBaenHUX H3 imcjip 0, 1,2, 
3, 4, 5, coaepacaT LiH<J>py 3 (hh4>P u b ancaax He noBTopmoTca)? 

9.051. JJjscsiTh rpynn 3aHHMaiOTCx b aecjrrH pacnoaoaceHHbix noapaa 
ayaHTopMX. Ckojibko cyuiecTByeT BapHBHTOB pacimcaHHH, npn KOTOpux 
rpyniiH .Ns 1 h Ms 2 HaxoaniiHCb 6u b coceaHHX aynHTopiwx? 

9.052. B Typimpe yiacxByioT 16 maxMaTHCTOB. OnpeaeaHTb kojihhcctbo 
pa3JiHHHbix pacimcaHHH nepBoro Typa (pacnHcamw CHHTaioTca paanmubiMH, 
ecjm OTJiHaaioTca yiacTHHKaMH xotx 6bi ohhoh napTHH; HBer cjmryp h HOMep 
aocKH He y HHTbiBaioTca). 

9.053. Ulecxb jhuukob pa3JiHHHbix MaTepnajioB aocTaBjisioTCH Ha rurn> 
3Taacefi ctpohkh. Ckohbkhmh cnoco6aMH mobcho pacnpeaeaHTb MaxepHaaiJ 
no iTaacaM? B ckojihkhx BapaaHTax Ha imthh 3xaac aocTaBaeH Kaxofi- 
jih6o oaHH MaTepnaji? 

9.054. Jlpa noHTajibOHa aoaacHbi pa3HecTH 10 imceM no 10 aapecaM. 
CxojibKHMH cnoco6aMH ohh MoryT pacnpeaeaHTb pa6oTy? 

9.055. fIoe3a MeTpo aeaaeT 16 ocTaHOBOK, Ha KOTopux BuxoasT Bee 
naccaacHpw. Ckoju>khmh cnoco6aMH MoryT pacnpeaeJiHTbca Meacay 3 thmh 
ocTaHOBKaMH 100 naccaacnpoB, Bomeamax b noe3a Ha kohchhoh ocxaHOBKe? 

9.056. Ckojibko Tpex3HaaHbix wc ea, nensamixcsi ua 3, MoacHO cocraBHTb 
H3 hh<J>P 0, 1, 2, 3, 4, 5, ecjia xaacaoe HHcao He aoJiacHO coaepacaxb 
OaHHaKOBbIX hh4>p? 

9.057. Codpamse H3 80 aeaoBex mOnpaeT rrpenceaaTejw, cexpexapa 
h xpex aaenoB pcbh3hohhoh komhcchh. Ckojibkhmh cnoco6aMH axo MoacHO 
caeaaTb? 

9.058. H3 10 TeHHHCHCTOK H 6 xeHHHCHCTOB COCTaBJUUOT 4 CMemaHHbie 
napu. CxoabKHMH cnoco6aMH axo MoacHO caeaaxb? 

9.059. Tpa aBTOMauiHHbi Me 1, 2, 3 aoaacHbi aocTaBHTb TOBap b mecTb 
Mara3HHOB. CxoabKHMH cnocoSaMH mobcho ncnoab30Baxb MauiHHbi, ecjin 
rpy3onoabeMHOCTb xaacaofi H3 hhx noaBOJiaeT B3«Tb TOBap cpa3y aas Bcex 
MarajHHOB h ecjm ase m bthhhki b oaHH h tot ace MaraaHH He HanpaBamoTca? 
Ckojibko BapnaHTOB Mapoipyxa B03MoacHO, ecjm penieHO Hcnojib30Baxb 
TOJIbKO MauiHHy Ms 1? 

9.060. HeTBepo lOHOinefi h ppe aeByuiKH BbiSnpaioT cnopTHBHyio cex- 
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UHK3. B CeKUUH XOKXes H OOKCa npHHHMaiOT TOJlbKO WHOUieS, B cesiauo 
xyfloxecTBeHHOH rHMHacTHKH — tojibko AeBymeic, a b JihiacHyio h kohi>- 
Ko6eacHyio ceicakH — k K>H0ineH, a aeByiuex. Ckoju>khmh cnoco6a.MM Moryr 
pacnpcflejiHTbca Meacay ceximaMH sth mecTb HenoBejc? 

9.061. M 3 jia6opaTopRH, b Koropoa pa6oTaex 20 mcjiobck, 5 coTpya- 
hhkob aojiacHbi ycxaTi. b xoMaHanpoBKy. CKOJibKO MoaceT 6utb pa3JiHHHbix 
cocraBOB 3Tofl rpynmj, ecjiH HaaajibHHic jiaGopaTopim, ero 3aMecTHTeJib 
h rjiaBHMH uHaccHcp oaHOBpeMeHHO yeiacaTb He aoaacHbi? 

9.062. B 4>opTenbHHHOM Kpyacxe 3aHHwa:oTCH 10 xejioBeK, b xpyacKe 
xyaoaceCTBeHHoro caoBa — 15, b BOxajibHOM xpyacxe— 12, b 4>oxoKpyac- 
xe — 20 aenoBCK. Ckojibkhmh cnocoGaMH mokho cocxaBHTb 6pirraay H3 
qeTbipex TreaOB, rpex imaHHcroB, ojith nesaoB n oaHoro 4>ororpa4>a? 

9.063. ^BaauaTb boccmb koctch aoMHHO pacnpeaeJieHbi Meacay xeTbipb- 
mm HrpoxaMH. Ckojibko B03Moacao paa.raaHux pacupeaeaeHHH? 

9.064. M 3 rpynmj b 15 aejioaeK ao-iacHM 6brxb BbiaeaeHbi 6pnraxmp 
h 4 HJieHa Oparaabi. Ckojibkhmh cnocoGaMH :rro MoacHO caeJiaTb? 

9.065. rijrrb yneHUKOB cneayer pacnpeaejmxb no TpeM napajuiejibHbiM 
KJiaccaM. CxoabKHMH cnoco6aMn axo mo*ho caenaTb? 

9.066. J1h4>t ocxaHaB.uHBaexca ua aec«xn 'jxaacax. Ckojibkhmh cnoco6a- 
mh Moryr pacnpeaeanxbca Meacay 3 xhmh ocxaHOBKaMH 8 naccaacnpoB, Haxo- 
asnUHXca b KaSaae jnHjrra? 

9.067. BoceMb aBTOpOB aojiacHbi Hanncaxb KHHry H3 mecTnaanaxH rjiaB. 
CxoabioiMH cnoco6aMH boxmojkho pacnpeaejieHHe Maxepnaaa Meacay aBxo- 
paMH, ecjrn a»a qejiOBexa Hannmyx no TpH xjia&bi, aexbipe — no ase, 
aBa — no oaHofi niaBe khhth? 

9.068. B inaxMaTHOM xypHHpe yaacrByim 8 maxMaxncxoB xpexbero 
paapaaa, 6 — Bxoporo a 2 nepBopa3psaHHKa. OnpeaeJiHXb kojihicctbo xa- 
khx cocrraBOB nepBoro xypa, TToGbi maxMaxHcrbi oaHoii xaxeropHH BCTpena- 
jmcb Meacay coGoh (uBer cjmryp He yxHTbiBaexcsi). 

9.069. M3 nacjip 1, 2, 3, 4, 5, 6, 7, 8, 9 cocTaBJunoTCH BceB03MoatHue 
n*TH3HaHHbie HHCJia, He coaepacauiHe oaHHaxoBMX innjjp. OnpeaeJiHXb kojih- 
aecTBO hhccji, b Koxophix ecTb pHijjpbi 2, 4 h 5 oaHOBpeMeHHO. 

9.070. CeMb *6jiok h TpH anejibcima Haao nojiomrrb b a«a naxeTa xax, 
Tro6hi b KaacaoM naxeTC 6biJi xotji 6bi oahh anenbCHH h htoGu kojiuhcctbo 
(JjpyKTOB b hhx 6ujio oaHHaKOBhiM. CxoabKHMH cnocoGaMH 3TO MOatHO 
caejiaTb? 

9.071. EyKBbi aoGyKH Mop3e cocxosrr H3 CHMBoaoB (tohck h THpe). 
CKOJibKO 6yKB MoacHO H3o6pa3HTb, ecjiH riOTpeGoBaTb, htoGu Kaacaaa 6yKBa 
coaepacana He 6ojiee imth chmbojiob? 

9.072. HoMep aBTOMoGnabHoro npimena coctohx H3 asyx Gyxs h ieTM- 
pex UH<}>p. Ckojibko paanHHHbix HOMepoB Moacao cocTaBHTb, Hcnonbsya 30 
6yKB h 10 im$p? 

9.073. CaaoBHHK aonaceH b xeaeHiie xpex auefl nocaaHTb 10 aepcBbeB. 
CKOJibKHMH cnocoGaMH oh MoaceT pacnpcaejiHTb no xmaM paGoTy, ecjiH 
6 yaeT caacaTb He MeHee oaHoro aepesa b aeHb? 

9.074. M 3 Ba3hi, rae ctojit 10 KpacHbix h 4 pososbie rB03aHKH, Bhi6Hpa- 
10 T oaHH KpacHbm h aBa po30Bbix uBeTxa. Cxo jibkhmh cnocoGaMH 3 x 0 
MoacHO caeaaTb? 


rpynna B 


9.075. floKaxaTb, hto 


Cl+2Cl + lCl+... + nC: 2 ._, 

n 
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9.076. floicasaTb ToacAecTBo Cj + C* 1= =C* +1 . nonb3yacb 3 thm TOKAe- 

CTBOM, nOKa3aTB, TTO 

C m i m . | m _ f'm +1 s~'/n+ i 

n —— 10 n + l ~ ^ n- 10* 

9.077. YnpocTHTb Bupaacemie P\ + 2Pj+ ...A- nP„, rfle Pt — hhcjio nepe- 

CTaHOBOK 1I3 k 3JieMCHTOB. 

9.078. /JoKa^axb, hto C\ n+X C"„ .^(CjJ 2 . 

9.079. Haimi Haii6ojibinee 3iiaienHC cyMMbi 5=(1 + x) 36 + (l — x) 36 npn 

W<i- , 

9.080. Hafim HanOojibmee cjiaracMoe paanoaceima (-y/5 + v / 2) 20 . 

9.081. npn Kaxiix 3HaHemiax x Han6ojibiiiHM cnai acMbiM pa3Jioacenna 
(5-f3x) !0 sBJiaerca xeTBepxoe? 

9.082. Ecjui pacKpbrrb Bee cko6kh b BbrpaaceHHH (1+x) 9 + (l+x) 10 + 
•+ ... + (14-x) 1 * h npuBecra nono6Hbie HJiema, to nojiywrca HexoTopbifi 
mhotohjich. Onpe/ieainb K03»})<J)iinHeHT iipu x 9 b stom MHoronnene, He 
pacxpbiBaa cko6ok. 

9.083. ^BCHaAUaTH yHemixaM Bbiflanbi ana sapMauxa xoHTpojibHOH pa- 
6 otr. Ckojibkhmh cnoco6aMH MoacHO nocaflMTb ynemiKOB b ,xBa pafla, 
hto6m y cuflaumx paflOM He 6biJio oflHHaxoBMX BapnairroB, a y chahilihx 
flpyr 3a npyroM 6 mji oahh h tot ace BapnaHT? 

9.084. KaacAbifi H3 acchtm paflHCTOB nyHKxa A CTapaeTca ycTaHOBHTb 
CBH3b C xaaCflhIM H3 flBaflflaTH paflHCTOB nVHXTa E. CxOJlbXO B03MO3CH0 
paajiHHHbix BapnaHTOB xaKofl cbs3h? 

9.085. UlecTb hiuhkob pa3flHHHhix MaTepnanoB flocxaBJiaioT Ha BOceMb 
3Taaceft CTpofixn. CKOJibKHMH cnoco6aMH MoacHO pacnpeflcuHTb MaTepHajiu 
no STaacaM? B cxonbXHX H3 hhx Ha BOCbMOM 3xaac 6yfler floCTaBJieHO He 
Menee a syx MaTepnajioB? 

9.086. CKOAbKHMH criocoSaMH mojkho nocrpoHTb b OAHy uiepeHry ht- 
poKOB flayx 4iyx6ojibHbix xoMaHfl, Tax hto6m npn stom flBa (J)yx6oJiHcra 
OflHOH XOMaHflbl He CTOXJIH paflOM? 

9.087. Ha xHHacHoii nojixe khhth no MaTeMaTHice u no nor nice — Bcero 
20 khht. IIoKa3aTb, hto HaHOonbinee xojihhcctbo BapwaHTOB KOMnnexTa, 
coflepacamero 5 xhht no MaTeMaraxe h 5 xhht no normce, bo3mo3cho b tom 
cjiynae, xorfla hhcjio xhmt Ha nonxe no xaacno.My npeflMeTy paBHO 10. 

9.088. JIhcJit, b xotopom HaxoflHTca 9 naccaacapoB, MoaceT ocTaHaB- 
nHBaTbca Ha aecaTH STaacax. riaccaacapbi buxoaht rpynnaMH b flBa, xpn 
h TCTbrpe xenoBCxa. CxonbXHMH cnoco6aMH 3T0 MoaceT np0H3OHTH? 

9.089. «PaHHHM yrpoM Ha puSanxy ynu6aiouuiHca Hropb Mnajica 6 och- 
xom». Cxoflbxo pa3iiHHHbix ocMbJcneHHbrx npeanoaceHUH MoacHO cocTaBHTb, 
acnoflbaya nacrb cjiob stoto npeanoaceHHa, ho He mMCHaa nopaflxa hx 
cnenoBaHHa? 

9.090. B uiaxMaTHOH BCTpene flByx xoMaHfl no 8 nenoBex ynacTHMXH 
napTHii h hbct (Jinryp xaacfloro ynacTHHxa onpenenaioTca acepe6beBKOH. 
KaxoBO hhcjio pa3JiHHHbix ncxoflOB acepeSbeBXH? 



rJIABA 10 


AOnOJIHHTEJIbHLIE 3A^AHH no AJITEBPE 


llpaMep 1. notanaTb, ito 1o& cos20° + log2 cos40°+log2 cos 80° = -3. 

□ yTBepxACHHe BepHO, ecra BepHO, ito log2 (cos 20° cos 40° cos 80°) = — 3 [hc- 
nojiMOBaHa <jx>pMyjia (7.4)] ara log 2 A = — 3, me A = cos 20° cos40°cos 80°. Ymhosbm 
h pa3AejiRM npasyw aacn> nocnenHero paBeHcraa Ha 8 sin 20°: 

4 • 2 sin 20° cos 20° cos 40° cos 80° 

A --. 

8 sin 20° 

IIpHMeHxx xpH paia noc.TenoBaTe.it ho (JiopMyny (4.13), nojiyraeM 

4 sin 40° cos 40° cos 80° 2 sin 80° cos 80° sin 160° 

8 sin 20° 8 sin 20° 8 sin 20° 

sin (180°-20°) sin 20° 3 

8 sin 20° 8 sin 20° 

CnenoBaTejitHO, log 2 ^>=log22 _3 = —3. ■ 

Ilpmep 2. npH aaxHX THaieHnsx p ypaBHesne 

x 2 -(f-\)x-3 = 0 

HMceT paBHue kophh? 

□ KBanpaTHoe ypaBHeime HMeeT paBHue kophh, ec.TH ero zmcrpHMHHaHT D — 
—b 2 -4ac paaeH Hymo. HaxonHM 

D—(2?— 1) 2 + 12 (4 ?-1 — - £~ 1 ) = 

I, . 12 2^ 12 / 2 p j 

=2 -27+1+--*4-2 -5 / +1. 

4 4 

HcnojiMya 3aMeay nepeMeHHofi 2 f—y, nonyaaeM ypaBHemie 4y 2 — 5y +1 =0, 
KOTopoe HMeeT kophh yi = 1/4, = 1 - PeiuaeM ypaBHeHM / = 2" 2 h / = 1, OTKyna 

P*-2h/»*0. ■ 

Ilpmep 3. PeiuHTB ypaBHerae |x—l|’|x+2|=4. 

□ IIocKOjitKy |xy|=|x| '(yj, nepenmiieM namoe ypaBHeHHe b Bane 
|(x-l) (x+2)| =4. Oho paBHocanbHO coBorynHOCTH OTyx CEcreu: 

f(x—1) (x4-2)>0, r (x—1) (x+2)<0, 

t(x-l)(x+2)=4; ( —(x—1) (x+2)=4. 
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B nepBOH CHcreMe Kopan ypaBHeHas jq =* — 3, xi=2 yaoBJicTBOpaoT HepaBCHCTBy 

3TOH CHCTeMbi, a BHatHT, B CaMOfl CHCTCMe; flHCKpHMHHaHT KBaapaTHOrO ypaBHeHRH 
BTopofl CHCTeMbi OTpnaaTejieH; cneflOBaTejibHO, 3Ta cacTeMa HecoBMecTHa. HTaic, 
nojiyaaeM otbct: —3; 2. ■ 

Ilpmep 4. IlpH Kajoax uejiux 3HaieHHXx a HepaBeBCTBO 
2 logo, 5 a— 3 + 2jc logo ,5 a—x 1 <0 
BhraojiHaerca b jik> 6 oh xoaxe och £?x? 

□ 3aMe«HM 3aflaHHoe HepaBeHCTBO paBHOcmibHUM: x 2 — 2 xlogo, 5 fl + 3 — 

— 2 !ogo, 5 a> 0 . Tax sax K03<jx})HUHeHT npH x 2 no.xoacHTejieH, to HepaBeHCTBO buiioji- 

Hserca b jnoOofi roaxe och Ox, earn ahckphmhhbht KBaapaiHoro Tpexuiena ot- 
pauaTejieH (cm. yxaaaHae 4° H3 tji. 8 ). CneflOBaTe.tbHO, 

4 logj^fl—4 (3-2 logo, 5 a)<0 turn log 2 5 a + 2 log 05 a— 3<0. 

ITocae saMeHW nepeMeHHoa y=logo, 5 a nojiyaaeM HepaBeHCTBO y 2 + 2y— 3 <0; f (y) = 
=y 2 -f2y—3=0 npa y, = 1, y 2 =—3. CxeMaTHHecxoe pacnojioaceHHe napa 6 ojnj ot- 
HOCHTejibHO och Oy npHBeaeHO Ha pHC. 10.1. Orciofla aaxoflHM — 3 <y < 1. 



Phc. 10.1 

PemaeM HepaBeHCTBO — 3 <logo, 5 fl< 1, soxopoe, acnojib3ya (JtopMy.iu (7.6) h 

(7.2), 3aoHmeM b Btwe logo,s 0,5' 3 < logo ,5 a < logo, 5 0,5. Tax xax ochobbhhc aorapa^Ma 

0<0,5<1, to b CHJiy yKaaaaas 7° H3 tji. 8 nonyaaeM paBHOcajibHyio aroMy HepaBeH- 
crBy Caere My 


[a>0, 

lo,5<a<0,5“ 3 , t. e. 0,5 <a< 8. 

l(e.TbiMH 3Ha<ieHHXMH a, yHOBJieTBopawmHMH nocjieflHeMy HepaBeHCTB.v, «b;mk)tcs 
HH cna 1, 2, ..., 7. ■ 

r , _ _ , n l4ii A 

IlpHMep 5. PeuiHTb HepaBeHCTBO 10 >10 

□ Tax xax ocaosaHHe creneHH 10 >1, to Ha ocHOBaHHH yxaaaHHa 7° a s tji. 8 
nepefifleM k paBHOcam>HOMy HepaBeHcray |sin xj > |cos x\. Oroofla, npHMeaiw yKa3anae 
2° r) H3 rjx. 8, nojiyaHM sin 3 x> cos 2 x. flajiee, acnojitaya ToacaecrBeHHNe tipeo6- 
pariOBaHaa TparoHOMeTpaaecKax Bbipaacemfl, hmcbm 

sin 2 .x>l— sin 2 *; 2sin 2 x>l; 1 —cos2jc>1; cos2x<0, 

OTxy.na a/2+ 2nk < 2x < 3n/2+ 2nk, keZ. Hxax, nojiyaaeM otbct: 
nJ4+nk<x<3n/4+nk, keZ. ■ 

PemeHHe HepaBeHcraa |sinxj>|cosx| moxho Taxace Hairra rpacjmaecKH, nocrpoHB 
rpa4>HKH 4>yHxuH0 |sinxj h jeos x\ aa ootom aeprexe (pac. 10.2). 

Ilpmep 6. flosa3aTb, tto rpa4iHKH $yHxuaS y=rfr 3*a y=rr 3 +m npH 
ycjiOBHH mn< 0 aepecexaioTCx b jsfiyx TOixax, H3 xoTOpux oflHa nexHT Ha och 
aScuacc, a apyraa — Ha och opahhbt. 221 



□ A6cuhccw Tones nepeceneHHs rpa^HKOB hbjddotch kopblhmh ypaBneaHa 

X —X x 

m 3 +n = n3 +m; yMHOxas see ero njiemj aa 3 ^0 h rpyimapya noziooHue 
2 x x 

cjiaraeMue, nonymM m ■ 3 +(n—m) 3 —n = 0. 

X 

Hojioxhm 3 =y> 0 a peiuHM KBanparaoe ypaBHeHae my 2 + (n—m) y—n = 0. 
HMeeM D = (n—m) 1 +4mn=(n+m) 2 a, caeflOBaiaatHO, 

— (»— m)±(/i+m) 

yi 2 =-; yi = 1, y2~ — n/m>0 (mn<0 no ycnoBHio). 

‘2m 



X X 

Hb ypaBHeHBi 3 =1 hbxoabm x=0, a B3 ypaBHeaaa 3 =—n/m nonymM 
Jt=log 3 (—n/m). HaRneM opoHHaTU Tonei: nepecetenaa. Ecjih x, =0, to y t =m 3° + 

+n=m + n. Tonica (0; m + n) Jiexar Ha oca Oy. Ecjih X 2 = log 3 ( — n/m), to >>2 = 

Jog (-It/m) ( n \ Jog (-It/m) 

—m 3 3 +n=m I- l+n=0 [Tax lean 3 3 = —n/m b cany paBeHCTBa 

(7.1)]. Tona (log 3 (—n/m); 0) jicjkht aa oca Ox. ■ 


YnpocTHTb Bupaaceima (10.001—10.004): 


10 . 001 . 


m* + 


i 


10 . 002 . 


■Jo 1 — 2ab + b 2 
\f(b-a ) 3 


10.003. 


1 


1-cos 246 
1 +cos246 


10.004. 


cos (n-t-a)-t-1 


"(H 


+i 


10.005. PeinHTb ypaBHcmc |x 2 + l,5x + l| = m. IlpH Kaioix 3HaneHHax 
m oho HMeeT c /thh ctbchhoc pememie? 

10.006. HaHTH papHOHajibHue xopmi ypaBHemis 


W y/x + 2 3 

10.007. HafiTH pejrbie xopmi ypaBHeHas x 3 —|x— 1|= 1. 
PcmHTb ypaBHeHHa (10.008—10.010): 

10.008. x 2 +2x-3|x+l| + 3 = 0. 

10.009. |x+l| + |;e-l| = 2x 3 . 

10.010. |x 2 —3|x| +1| = 1. 
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PcuiHTb HcpaBCHCTBa (10.011—10.017): 

10.011. x 2 —4|x| + 3>0. 10.012. x 2 -5|x| + 6<0. 

3 Ixl —14 x 2 — 5x+6 


3 |jc) —14 

10.013. —-<4. 

x —3 


10.015. 


10.014. 


10.016. 


'I-2x+x 2 +x 


10.017. |x+l|>2|x+2|. 

PemHTb CHCTCMbi ypaBHeHHH (10.018—10.022): 


9.018. jj 


10 . 020 . 


2x—3 [y|= 1, 
\x\ + 2y=4. 
rx y 

[-+- = 2,5, 

I y x 

I x 1 — _y 2 = 3,0. 


f6,751x+3, 
0.019. ( 

(3,249x+6, 

f2*+2 > = 5, 
9.021. | 2 , +y=4 


751x + 3,249y=26,751, 
249x+6,751y= 23,249. 


( 8 *= 10 y, 
9.022. \ x 

12 =5j-. 


10.023. IloKa3aTb, <nro cucreMa ypaBHeHHH 


2 10 * 2 *_3>°*3^ = i ( 


f 2 — 3 
(2x-3>>=4 


He HMeer 


pemeHHH. 

10.024. HaHTH neJiue 3HaieHHa x, yAOBnerBopaiotuHe chctcmc nepa- 
f 0og 3 x) 1 ° g ’"<l, 


IlocTpoHTb rpa(J)HXH 4>yHxiiHH (10.025 — 10.051): 

10.025. a) y=x 2 +5x4-6; 6) y = x 2 + 5|x| + 6; 

b) y=|x 2 + 5x + 6|; r) y = |x 2 + 5|x| + 6|. 
10.026. a) y= — x 2 + 4x—5; 6) y— — x 2 + 4|x| — 5; 

B ) y=| —x 2 + 4x —5|; r) y=|-x 2 + 4|x|-5[. 
10.027. a)>=x 2 -7x+6; 6) y=|x| 2 -7|x| + 6; 

b) y=|x 2 —7x + 6|; r) y = ||x| 2 -7|x| + 6|. 


10.028. y=x+—. 10.029. y = |x+l|-x. 

x 

|x-l| , 

10.030. y=x|x| + l. 10.031. y= -- (x 2 -4). 

10.032. y= > /(x+2) 2 + V / (*-2) 2 . 10.033. y=|x-2| (x+2). 

10.034. y =j- (x 2 - 4). 10.035. y= x ^ x l) , 

l*-l| |x| 


10.034. y=^~'- (x 2 —4). 
|x-l| 


10.035. y=- 


10.036. y=^- (x 1 —x—2). 10.037. y=^- (x 2 -9). 

|x+l | |x-3| 
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10.038. a) y= log 1/2 x; 6) y= log 1/2 (-x); 

b) >’=1o^ 1/2 |*|; r) >’=|log 1/2 x|; a) ,y=|log 1/2 |x||. 


10.039. y = 2 ,,x . 
511.041. y= 2*’2 W . 


10.040. y= -2 


10.042. y=lgx + \\gx\. 


10.043. ^= v /l0 lgx2 . 
10.045. y=2 lot * x . 


10.044. y=x ot * 2 . 
10.046. y=\x\ m . 


1 


-log 5 (x-1) 

10.047. y=5 3 


10.048. y=log 2 


2x 2 —6x 


10.049. y=0,5 * 3 




10.052. PeuiHTb rpaeJmHecxH ypaBHemie jx — 11 + 2x — 5 = 0. 

10.053. riocTpoHTb rpatJjHK <J>yHxmiH y= y /ax 1 + bx + c, ecjm a> 0 
h b 2 — 4ac = 0. 

10.054. BejmHHHa y ecn. qeAaa Haem, («xapaxTepHCTHxa») Aorapn^Ma 
x no ocHOBamno 2. IIocTpoHTt rpaeJjHK y sax ^ymcinm x npn H3MeaeHHH 
x ot 0,5 ao 8,0. 

10.055. OrjiHHaKmai ah oahh ot apyroro rpa<|)HKH (JiymcAHH y=Igx 1 
Hy=21gx? 

10.056. nocrpoHTb na oahom aepreace rpa^Hiui <J>yHxnHH y = \gx 
uy=\g 2 x. 

10.057. floxaaaTb, hto rpaeJmxH (JjyiucmiH y=4 x — 3 • 2* h y = — (5 2 + 

+1) He HMeiOT ofi npix Tonex. 

10.058. HaHTH tohkh nepecenemix kphboh y= 12x J — 5 |x| — 36 h napa6o- 
aw y=6x 2 — 5x— 12. 

M3o6pa3HTb B KOOpAHHaTHOH IIAOCXOCTH xOy 3aAaHHbie COOTHOUieHHA 

Meacay nepeMeHHWMH x ay (10.059—10.063): 


10.060. |x|—bl=l ■ 

10.062. [y| = logo, 5 |x|. 


10.059. |x| + [yt = l. 
10.061. x+|jt|=y+|y|. 


10.063. log 2 (x+j>—1)<0. 

10.064. Ha pnc. 10.3 H3o6paxeH rpa(J)HK y= log a x (Macnrra6bi Ha ocsx 

KOOpAHHaT OAHHaXOBBl). C nOMOnjblO 3TOTO rpa(j)HKa HaHTH hhcao a. 

10.065. Kax, 3 Has rpaijmx/(x), nocrpoHTb rpaijrax |f (x)|? Mojkho ah no 
rpa(J)Hxy [f (x)| BOccraHOBHTb rpadinx / (x)? 

flna rpa<J)HKa (J>yHKHHH y = ax 2 + bx4-c onpenenHTb, nonoacHTenbHO, ot- 
pnnaTeAbHO hah paBHO HyAH> xaacaoe H3 hhcca a, b a c (10.066—10.067): 
10.066. Cm. pnc. 10.4. 10.067. Cm. pnc. 10.5. 

10.068. CocraBHTb ypaBHeirae napaOoAbi c ocbio, napannenbHOH och op-- 
ah hat, ecAH 3Ta napa6ona npoxoAHT nepe3 tohxh (—2; —3), (—1; 2) h (1; Op 
lioxa3aTb, hto OHa nepecexaeT nocb aScnncc no pa3Hwe cropoHbi ot och 

OpAHHaT. 

10.069. HafiTH xoaejxJiHnHeHTbi KBaApaTHHHOH <J>yHxnHH y=ax 2 + bx+c, 













3Haa, *rro npa x= —0,75 OHa npHHHMaeT HanGoJitmee 3HaqeHHe 3,25, a npa 
x=0 npHHHMaeT 3HaneHHe 1. 

10.070. IloKa3aTb, hto ypaBHeHHe x s +x* + 2x 3 + 2x 2 + x+\=0 HMeer 

TOJIbKO OflHH KOpeHb. KaXOfi? 

10.071. Mhotohjich k s + k*—2k 3 — 2k 2 + k+ 1 pa3Jio*HTb na mhoxh- 
TejiH. 

10.072. riOKa3aTb, HTO KOOpflHHaTM TOJIbKO OflHOH TOHKH nilOCKOCTH 

ynoBJieTBopaHJT ypaBHemno x 2 —4x+y—6y/y +13 = 0, h HafiTH 3Ty Tonxy. 

10.073. IIoKa3aTb, hto ypaBHeHHe x*+p 2 x 6 +q 2 x*-\-r 2 x 2 = 0 He HMeeT 
OTjiH HHhix ot nyjix KopHefi. 

10.074. CymecTByioT jih Tatcue a, npn KOTopux kophh ypaBHeHHH 
x 2 — 2 (a—3)je—n + 3 = 0 3axjno«ieHhi b npoMexynce (—3, 0)? 

10.075. Hafira 3naHenH« x, npH KOTopux Bee 3naHenna <J>yHKixHH y— 
= jc 2 + 5x.+ 6 npHHaftjiexaT npoMexyrxy [6, 12]. 

10.076. CaoJibKo fleficrBHTejibHbix pememifi HMeeT cacreMa ypaBHeHHH 
(x 2 +y— 5, 

(x:+y 2 = 3? 

10.077. MeMy paBHa cyMMa Bcex xopHefi Bcaxoro 6HKBanpaTHoro ypaB¬ 
HeHHH? 

10.078. CocraBHTb 6HKBanpaTHoe ypaBHeHHe, ecjiH HHCjia 

H -Jl) + 1 HBJIHIOTCH flByMH erO KOpHHMH. 

10.079. He HaxoflH x a y b OTflejibHOCTH, BbiHHCjiHTb cyMMy x 2 y+xy 3 , 
ecrni x—y=4 h xy= 3. 

10.080. He peraaa ypaBHeHHH x 2 — 3x —10 = 0, BbiHucjoiTb cyMMy xy6oB 
ero KopHefl. 

10.081. HMeeT jih ypaBHeHHe (2x— l) 2 + (x+l) 2 = 0 neficTBHTejibHbie 

KOpHH? 

10.082. npa Kaxiix 3HaneHHHx p cyMMa KBajjpaTOB xopHefi ypaBHeHHH 
x 2 +/>jc+35 = 0 paBHa 74? 

10.083. Hpn xaxoM 3HaieHHH q cyMMa xy6oB xopHefi ypaBHeHHH 
x 2 —x—q= 0 paBHa 19? 

10.084. npH xaxnx 3HaneHHHX k KopHH ypaBHeHHH x 2 —(2k+ 1) x+A: 2 =0 
othochtch xax 1:4? 

10.085. npH xaxoM 3HaieHHH a cyMMa KBajjpaTOB xopHefi ypaBHeHHH 
x 2 +ax+a—2=0 hbjihctch HaHMeHbmefi? 

10.086. HafiTH Taxne 3HaneHHH X, npn xoTopwx 06a kophh TpexHJieHa 
(X— 1) x 2 +(X— 3) x+(X—2) nojioxHTCJibHbi. 

10.087. Hpn khkhx 3HaqeHHHX a rpa<i>HK (JjyHKipm y=(a+ 5) x 2 +x+a— 
—3 nepecexaeT ocb a6cnncc no pa3Hbie cropomi or och opnimaT? 


Q 161 
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10.088. PcuiHTb ypaBHeHHC x 3 — lx— 6 = 0. y6eflHTbCn b tom, tto cyMMa 
Bcex ero xopHefi paBHa Hyjno. Hejib3a jih 6ujio b 3tom y6eAHTbca, He Haxoaa 
C&MHX KOpHCH? 

10.089. Hmcct jih ypaBHCHHe x 3 + 2x—3 = 0 orpHuaTCJibHue xopaa? 
10.090. floKa3aTt, hto x= 1 — c^hhctbchhuh xopenb ypaBHCHHa x 3 + 
+ 3jc—4=0. 

10.091. Mhotouich a* + 2a 3 + 6a—9 pa3JioxHTb Ha MHoaorrejm. 

10.092. ^OKa3aTb, hto mhotohjich x 4 —2x 3 + 2x 2 —8x+ 16 npHHHMaeT 
nojioacHTejibHue 3HaqeHHa npH jno6bix jjeHCTBHTejn>Hbix 3HaHeHJiax x. 

10.093. PaajioxHTb Ha mhoxhtcjih x—3y/xy + 2y (x> 0, y> 0). 

10.094. HerpyxiHO 3aMeTHTb, hto paBeHCTBo 

(x-a) (X -b) ^ (x-b) (x-c) ^ (x-c) (x-a) ^ 

(c—a)(c—b) ( a—b)(a—c ) ( b-c)(b-a ) 


HMcer OTHOCHTejibHo x creneHb He Bbioie, neM BTopyw. TeM He Meaee oho 
hmcct Gojiee flByx xopHefi — moxho irpoBepirrb, tto HHCJia x t =a, x 2 —h 

h Xj=c eMy yHOBJieTBopinoT. He.M 3 to o 6 bacHHTb? 

10.095. /JaHO npon3Be/jeHue 

2 


(- 


+ x 3 + x 2 + x+l+- 


—^ ^x 4 -x 3 +x 2 -x-t-l- 


B TunorpaiJmH xax-TO CJiyHHJiocb, tto o6e Apo6n Bbinajm H3 Ha6opa h nojiy- 
HHJIOCb npOH3BeHCHHC 

(x 4 +x 3 + x 2 + x+l) (x 4 -x 3 + x 2 -x + l). 

Ha6opmHK yraepacflaeT, tto, HecMOTpa Ha nOTepio flpo6efi, nojiyHHBiiieeca 
BbrpaxcHHe toxacctbchho naHHOMy. lIpaB jih oh? 

10.096. Yxa3aTb o6jiacrb onpenejiCHHa (JiyHKHHH y- - IIo- 

Vx 2 -10x+25 

xa3aTb, hto rpa«J)HK stoh (JiyHxmiH pacnojioxeH chmmctphhho OTHOCHTCJib- 
HO npXMOH x—5. 

10.097. Be3 npeo6pa30BaHHH ypaBHCHHa y/x + 1 +^/3 —x= 17 noxa3aTb, 
HTO OHO He HMCCT KOpHCH. 

HafiTH o6jiacTH onpeflejieHHa (JjyHxipiH (10.098—10.108): 

1 


10.098. y= 


\-y/7 2 


10.099. f( x ) = J~ 


3x—10 


-9x 2 


10 .100. fix) 
10 .102. y 


■ /—^ 

V 1 —3x+2x 2 


10 .101. y= 


logx 


arcsin (x —3) 


/ 1 — 2 x 

= /lg-• 

V x+3 


- 1/2 


10.104. y=y/\2 X -3 X . 


10.106. y=y/ logjcosx. 


10.103. y=(log 3 X-log 2 x) 

10.105. y=logjlog 1/2 JC. 

10,107. / (x) = v /log I 2-log 2 x. 
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10.108. /(jcHv/l-lg (*-!)+ — ■ 

\Jx+2 


10 . 109 . yxa3aTb o6jiacri> onpeaejieHHS (^ymcium y^logj (x 2 —2x4 3). 

Hmcct jm rpa(J>Hx 3 toh {jjyimjHH saxyio-jraGo ocb chmmctphh? Ecjih aa, to 
K axyio? 

10 . 110 . YKajaTi, Bee tohkh Ha och Ox, b KOTopux 4 >yHxiyis y= 

nrr 

= 'V/ 3'81 —10 9 +3 He onpeaeaeHa. 

10 . 111 . Hafira qejibie 3Haaem;ji x, npELHaaneacamHe o 6 aacTH oripeaejie- 

v/l — sin x 

HHH (jjyHKipiH / (x) — 


lg (— 3x 2 4 lOx—3) 

10.112. JJrsl xaKHX 3HaqeHHH x HMeeT cmucji paBeHCTBO lg 


x(x-4)_ 

1 —X 

= lg*+lg (x—4)—lg (1-x)? 

10.113. ffsix Kaimx 3HaqeHHH x rpa4>mc <J>yHKanH y=x+ 34 


y/[i c+1) (x4 7) pacnoiioaceH Huxce och a5ciyicc? 


4- 

y CTaHOBHTb, JVIH K.iKHX 3HaHCHHH 

(10.114—10.117): 


10.115. 

10.116. 


x BbmojumoTcs paBeHCTBa 


|x 2 —8x4- 12| = x 2 —8x4- 12. 

x 2 — 10x4-16 

x 2 — 10x416 

x 2 -10x4-24 

x 2 -10x424 

r 3 ! 
X 

X 3 



l~x 2 


10.117. |lg 2 (1 - 9x) + lg (1 - 9x) - 2| = 2 - lg (1 - 9x) —lg 2 (1 - 9x). 
PexiiHTb ypaBneHHH (10.118—10.130): 

6 


10.118. y/x 2 -l - y==\. 

Vx 2 -i 

4 v^llx-l) 2 


10.119. 


l4x 1 
■4— = 5. 

X X 


10 . 120 . 


Voix-i ) 2 4 
10.122. log 3 (log 2 (x—4))=0. 

10.124. log 2 4x —41og4X=12. 


’■I- 

10.121. log 2 log 3 log 4 X = 0. 


io.i23. 6 log 6*+x lo v=i2. 


10.125. log x+6 (2x— v /*+6) = 0,5. 

10.127. x 2 '2*4 8 = 2x 2 4-2* +2 . 
10.129. log cotx sinx=l. 


10.126. x4lg (14-4 )=lg50. 

10.128. cos 58 x4-sin*°x=l. 

10.130. ctg (sin x) = 1. 

10.131. B xaKHX TOHxax rpa^nx fo yninwn y=y/-x+9-yJ—x+4 nepe- 

cejcaeTCH c irpxMOH y= 1? 
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PcuiHTb ypaBHemu h HCCJieflOBarb, npa xaxHX 3HaHCHH*x napaMerpa ohh 
HMeiOT KOpHH (H CKOJIbKO HX) H He HMCIOT KOpHCH (10.132—10.137): 


10.132. v / a-6x = x-l. 


10.133. y/la-2x+x = a. 


10.134. ^x+l-jx^i=a. 


10.135. y/a — 5x— 1 —x. 


10.136. Tx=a. 


10.137. s /25x+a=3 + 25x. 


10.138. IIpH xaxHX 3HaneHHax m ypaBHeHHe 2yJ\ —m(x+2) = x+4 HMe- 
eT OflHH KOpCHB? 

10.139. IIpH xaxHx 3HaieHHXx p>0 ypaBHeHHe 3^/2 x+p= 1 +3x HMeer 

ABa pa3JIHHHUX AeHCTBHTejIbHbIX KOpHH? 

10.140. IIpH xaxHx 3HaqeHH»x c ypaBHCHHe yjc (x—l) + 4=3 — x HMeeT 

ABa pa3JIH4HUX fleHCTBHTejIbHUX KOpHS? 

10.141. IIpH saxHX 3HaieHHax k ypaBHeHHe -Jk (2x+1)+16— x=x— 3 

He HMCCT KOpHCH? 

10.142. J(oKa3aTb, hto ecim ajire6paHHecxoe ypaBHeHHe c qeJibiMH xo3<J>- 

(JjHHHCHTaMH HMCCT qCJIHH KOpeHb, TO CB 060 flHLlfi HJICH ypaBHCHHH ACJIHTCa 
Ha 3TOT qCJIblH KOpeHb. 

10.143. Kax Bbi GyACTC peman. ypaBHeHHe x*- 4x 3 — 10x 2 + 37x—14=0, 
ecim 3apaHee H3BecrHO, hto mhotohjich b jicboh nacTH qaimoro ypaBHemm 
pa3JiaracTCH Ha mhoxhtcjih BTopofi ctciichh c hcjilimh xo3<J>4>HqHeHTaMH? 

10.144. Bo3moxho jih paBCHCTBO x=log 2 x? 

10.145. floxa3an., hto ccjih KBaqpaTHoe ypaBHeHHe x 2 +px+q— 0 c qe- 
jibiMH xoa^HqHCHTaMH p a q HMeer paqHOHajn,mie kophh, to 3th xop- 
hh — qejibie xHcna. 

10.146. He peiuax ypaBHeHHX y/3 — x+yJx—5= 10, noxa3aTb, hto mho- 
acecTBO ero xopnefi qycro. 

10.147. Mmcct jih penicHHC ypaBHeHHe sin x=2 sin 47° cos 44 °? 

10.148. flaHO ypaBHCHHe 3sin2x + cos2x=4. HMeeT jih oho pememie? 

10.149. npn xaxax 3HaHCHH*x a ypaBHCHHe x 2 — 2x— log 3 a I = 0 HMeeT 

KOpHH? 

10.150. HafiTH npoH3BeqeHHe xopHCH ypaBHeHHX z 08531 = 25 3 v /r*. 

10.151. HaHTH HaTypaJibHoe 3HaneHHe k m ycjiOBHX 


2 2 • 2 4 ■ 2 6 ...2* i =0,25~ 19 . 


10.152. Iloxa3aTb, hto rpa<j)HK <J>yHxqHH y= 


Ig5-Hg (x* + l) 
lg(*-2) 


HH B oq- 


hoh tohxc He nepecexaer ocb Ox. 

10.153. OnpeqejiHTb, npn xaxoM 3HaneHHH k rpaijmx (JjyiacqHH 
y=lgfcx—2 lg (x+1) hmcct Tojibxo oflHy o6rqyio Tonxy c ocbio a6cqncc. 

10.154. B xaxHX Tonxax rpa(})Hx 4>yHxqHH 


y=log 3 (y/x 2 +2l—y/x 2 +l2) 


nepecexaer ocb Ox? 
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10.155. HafiTH Tony nepeccHCHHS rpa$HKa (fiymcuHH 

>- = (3,6 1+1 ° I 3.« (10+x) ) 1Oi6(5 "* ) 


C OCblO OpflHHaT. 

10.156. HafiTH a6cunccy toh tohxh rpa^mca (JiymcitHH 
y=log 2 log* (2^ +1 + 4), 


opflimaTa KcrropoH paBHa eflHHHpe. 

10.157. YKa3aTb o6jiacTb onpeaejieHHJi h o6nacTb 3HaieHHH t^ymupm 
y =logs sin x. 

a b 

10.158. floxa3aTb, hto - + - > 2, earn ab > 0. 

b a 

10.159. floica3aTb, «rro ecim a+b+c= 1, to a 2 +b 2 + c 1/3; a, b, c — 
aeHCTBHTejibHbie iHCJia. 

10.160. /Joica3aTb cnpaBeaimBOCTb HepaBCHCTBa y /a 1 + b 2 > i y /a 3 + b 3 
(a> 0 ; £> 0 ). 

10.161. floxa3aTb, hto cyMMa rySoB xaTeTOB MeHbiue icy6a nmoTeHy3bi. 

10.162. floica3aTb, hto b jeo6om TpeyrojibHmce cyMMa mum rpex mcah- 
aH MeHbiue ero nepHMCTpa h Sojibme nouynepaMCTpa. 

10.163. floKuaTb, hto ccjm a, b, c — cootbctctbchho aaTeru h nmo- 

TeHy3a, to a+A<c > /2. 

PeniHTb HepaBCHCTBa (10.164—10.184): 

10.164. x 3 + 4^x 2 +4x. 1 1 6 

10.165. 

X X 2 X 3 

10.166. -—- — <-1. 10.167. x 3 —2x 2 —x+2>0. 

JC J JC 4 


3x—l 

10.168. /-<1. 

v 2-X 

10.170. 7 i, " 4x_2 >1/49. 

10.172. 1<2* (x+2) <8. 

10.174. 2lgx<lg 2 x. 

10.176. log 2 (l+log 1/3 x)<l. 

10.178. x °* 0 * 2 0,3 +O,3 lo *°’ 2 *<0,18. 

10.180. x 2 log 2 0,3 — 2 log 2 0,09 > 0. 


10.169. -- >2. 

-Jx 2 + \ 

10.171. 0 ( 5 (x>+x_2) (3-x) > 1. 

10.173. logoj (2x+6)>logos (x+8). 

10.175. lg — > Ig (x+5). 
x 

1— logdX 1 
10.177. —— 

, 1 +log 2 x 2 


10.179. log !/2 log 3 x> 1. 

10.181. x _3x_8 >x 7 . 


10.182. log 2 (x+ 1) > logjc-i- 1 16. 1Q lg3 logQ } (2 X —1)> jc— 1. 

10.184. log,_ 3 (*-!)<2. 

10.185. IlpH Eaxux 3Ha<KHHXX X BbipaaCCHHe lOgo.J (x 2 — &) HCOTpHaaTC- 
JlbHO? 
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10.186. Hafira uejiue 3 HaieaM x, npH kotopmx BepHO HepaBeHCTBO 
log 3 0+3) 2 <2. 

10.187. HafiTH uejitie 3 HaneHHS x, yaoBJieTBopaiomHe HepaBeHCTB y 
0,000729 s <0,3* 1 ~ Sx+4 <11 -. 


10.188. HafiTH HeoTpHuaTejitHue pemeHHS HepaBeHCTBa 1 

' '*7,5 0,5 




‘-y/32 


)x 2 -Sx 


10.189. flaa pa3JiHHHBix x H3 o6jiacTH onpeaejieHHS (jiyuKunii Bbiacmrrb, 
Kagan H3 bcjihhhh Go/ibiue: lgx 2 hjih lg 2 x. 

10.190. KaxoBbi BOiMoacHhie 3Ha Hernia x, ecjm log* (a 2 +1) < 0? 

10.191. Hto Sojibiiie: 3 400 hjih 4 300 ? 


10.192. npH saKOM 3HaneHHH a BunojiHseTca HepaBeHCTBO 


5a+6 


> 1 ? 


1-x 8 
1 —x 


10.193. /Jjis saKHX 3HaaeHHfi x paBeHCTBo (1 +x) (1 + x 2 ) (1 + x 4 ) = 
OKaibiBaercs nepubiM? 

x 2 + l 

10.194. Ha rpa(|>HKe <j>yHKaiia j> = 0,8 |x| —-HafiTH Tonxy, opAHHaTa 

X+l 

KOTopofi b 2 pa3a 6ojibine ee a6cuHCCbi (caM rpadmx ctpohtb He o6a- 
3aTejn,Ho). 

10.195. npa KajcHX 3HaieHHSx x rpa^HK (Jjvhichhh y = 0,7** 8x+8> pac- 

nojioaceH He HHxe npuMofi y= 1? 

10.196. Hafirn 3Ha>jeHHH x, npu KOTopwx rpaiJ)HK (JjymauiH 
>'=log, /3 (x 2 —8x) + 2 pacnoaoaceH He Huace och aScpHcc. 

10.197. HafiTH tohkh nepeceaeHHa napa6ojuj y = x 2 +1 h KpHBofi 
y=|3x 2 -5|. 

10.198. flano n<m, me n h m — HarypajibHbie HHCJia. B xaxofi nocjieao- 
BaTejitHOCTH pacnoJiaraioTcx Ha hhcjioboh npnMofi tohkh, H3o6paxaiomHe 
HHCjia 1, n/m, m/nl Kaxaa H3 asyx nocae/miix tohck jieacHT 6jin*e k TO'ifce, 
H3o6paacaK)mefi hhcjio 1? 

10.199. Ha HHCJlOBOfi OCH nOCTpOHTb TOHKH, H3C>6pa»caiOIHHe HHCJia 
y/2, y/i, yfs, yfl + yfl H y/l-yfi. 

n 3 

10.200. floxaaaTb, <rro irpn jho6om HaTypajibHOM n BbipaaceHHe —|- 

6 


n n 

H-1— 

2 3 


HaTypajibHoe hhcjio. 


10.201. floxa3aTb, hto ecjm xaacaoe H3 «Byx aaHHbix <mcen sbiihctch 
cyMMOfi EBaapaTOB flByx HHceji, to npoH3BeaeHHe aaHHhix HHceji MoaceT 
6biTb npeflcraBJieHO b Baae cyMMbi XBanpaTOB a»yx hhccji. 

10.202. IloEa3aTb, hto Bcsxoe HeaeTHoe hhcjio mokho npeacTaBHTb 
b BHae pa3H0CTH KBaapaTOB AByx uejibix HHceji. 

10.203. l^H^pbi Tpex3HaHHoro HHCJia 3anHcamj b oOparaoM nopauxe. 
noxa3aTb, hto pa3HOCTb Meamy nojiynemibiM h ahhhmm hhcjihmh 
fleuHTCs Ha 9. 
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10.204. IloKMaTb, hto cyMMa xBanpaTOB ixsyx hchcthux hhccji He mo- 
aceT 6 wti. KBaapaTOM uejioro HHCJia. 

10.205. IIoKa3aTb, hto ecjm apn<})MeTHHecKHH KBaapaTHUH KopeHb H3 
iipoM3BefleHna HByx HaxypajibHux hhccji ecrb hhcjio paxjHOHaiibHoe, to 
h Ksa^paTHbiH xopeHb H3 hx HacTHoro — hhcjio paimOHajibHoe. 

10.206. Hbjisctcs jih npocTHM hjih cocraBHUM hhcjio 2 2001 + 1? 

10.207. IIoHeMy npa aenemm Ha 3 hhccji, paBHbix KBanpaTy uenord 
HHCJia, b ocTaTxe HHKoraa He nojiynaeTca 2? 

p 

10.208. flaHa npaBHJibHaa HecoicpaTHMaa apo6b floxaaaTb, hto h3 

9 

a p a 

paBeHCTBa - + -= 1 cjieayeT, hto- HecoKpaTHMas apo6b. 

9 9 9 

10.209. CyMMa Tpex cTeneHefi HHCJia 3 c HaTypaJibHbiMH noapaa Haymn- 
MH nOKa3aTCJWMH, H3 KOTOpblX MeHblHHH He MeHbUie HHCJia 2, fleJIHTCH 6e3 
ocraTKa Ha 117. floica3aTb. 

10.210. CxojibKO xopHefi HMeer ypaBHeHHe 0,3* = x 2 ~x+ 1? 

10.211. IIpoBepHTb, hto ana ypaBHeHHH 2*+x 2 — 3 = 0 o6a KopHS 6oju>- 

rne —y/3, npHHeM ohhh tohho paBeH 1. 

10.212. IIoKa3aTb rpa<|)BHecKH, hto ypaBHeHHe lgjc=lg2x He HMeer 
KOpHefi. 

10.213. IIoKa3aTb rpa(j)HHecKH, hto ypaBHeHHe -^9—x 1 — log 3 (|jc( — 3) == 0 
He HMeeT KopHefl. 

10.214. flaHo: 


/(*) 


-U: 


ecjm x 
ecjm x 


paioioHajibHoe hhcjio; 
HppaipioHajibHoe hhcjio. 


HajiaeTca jih 3Ta (JiyHicitHH iioctojihhoh, ccjih x 
A ee KBaapaT? 

10.215. floicaaaTb, hto CHcreMa ypaBHeHHH 


x *+y 1 = 5, 
y- 1 +z-' = 3, 
r _1 +jc _1 = 8 


aeHCTBirrejibHoe hhcjio? 


hc HMeer aeficTBHTeJibHux pemeHHH. 

PeuiHTb CHcreMbi ypaBHCHHH (10.216—10.217): 

(x-a) (y—b)=c. 

(x — a)l(y—b) — c. 

10.218. OpH xaicoM 3HaneHHH m cncreMa ypaBHeHHH 
2x+(m— 1) y—3, 

(m+ 1 ) jc + 4 y= —3 



fx+y-z = 0, 
10.217. <x-y+z=2, 
i.—x+y+z = 


4. 


HMeer SecxoHeHHoe mhohtcctbo pemeHHH? He HMeeT pemeHHfi? 

10.219. ycraHOBHTb, npa KaxHX 3HaneHHax b CHCTCMa ypaBHemifl 

f(2A + l)x+y=13, 

[3;c+(2A-l)y=15 
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1) hmcct oflHO pcmeim (HafiTH ero); 2) hmcct 6ecKOHC«moe mhoxcctbo 
pememifi; 3) He hmcct punemifi. 

10.220. ripH jcaxHX 3uaqeHHax m CHcrtMa 

{ x+my=3m, 

mx+9y=6 


HMeer pemeHHe, xoropor yflOBJieTBopseT HepaBeHcrsaM x^O, y^O? 

10.221. /(oxa3aTb, >rro ecjiH xy6bx flByx AeficTBHTejibHbix hhccji paBHbi, 
TO paBHbl H CHMH HHCJia. 

10.222. Mhotohjich x*+4 irpe^cTaBim. b bhac npomBe/jeHiiH flByx mho- 
rouieHOB BTopofi crencHH. 

10.223. Mhotohjich x 8 +y 8 npeacTaBHTb b BHfle npoH3BefleHHH AByx 
MHoroHJieHOB HerBepTOH creneHH othochtcjibho x h y. 

10.224. Pa3jio*:HTb ra MHoacmrejiH a*+4b*. 

10.225. IlpH xaicHX 3HaHeHH*x x ^ymcujui y=\x—l\ + \x—3\ hmcct Ha- 
HMeHbuiee 3HaneHHe? Hafira 3to 3HaieHHe. 

10.226. Hafira HaHMCHbmee 3HaieHHe (JjyHicuHH y—x 2 — 6x4-11. 

10.227. Hafira HaH6om.mee 3HaHemie fyyuxiiwi y—X+lx—x 1 . 


10.228. HafiTH HaH6ojn>mee 3Ha4enHC (JiyHiciyiH y= 

10.229. yica3aTb Han Meabinee 3HaneHHe (fiyHKUMH 



y =log 2 (x 1 — 4x 4-20). 


10.230. HafiTH Han6uibHiee 3HaacHHe ^ymuyui y=-Jx+14-yJ\\ — x. 

8 x 2 

10.231. HafiTH hhhm CHbiuec 3HaieHHC 4>yH*HHH >»=-—H—. 


X 2 2 


10.232. Hafira HaH6ojibmee 3HaaeHHC djyHKHHH y=- -. 

x*+25 

IlocTpoHTjb rpa<j>HKH 4>yHKimfi (10.233—10.236): 


10.233. y =——. 

x 2 -9 


10.234. y= 


1 +x ; 

10.235. y= -. 10.236. y=- 

x 

10.237. nocrpoHTb rpa<J>HK 4>yiocimH 


x 2 —5x+6 
x 2 +5x—6 


-r 


npn x^0, 

npH x=0 


h noxa3aTb, hto x=2 xb.-ihctcji tohjcoh MHHHMyMa aaHHofi 4)yHKiiHH. KpoMe 
toto, Ha 3tom npHMept: noKa3aTb, hto He o6*3aTejibHO cjieBa ot tohkh 
MHHHMyMa HaxoflHTca npoMeacyTox ySbiBaHna (JyHKiuiH, a cnpaBa — npo- 
MexyTOK B03pacraHHs: moxct 6bm> h HaoSopoT. 

10.238. IIoica3aTb, hto KOop/mHaTbi bccx xonex npsMofi x+y=2 yao- 

BJICTBOpSIOT HCpaBCHCTBy X 2 +y 2 > 2, H HCTOJIKOBaTb 3TOT <J)ajCT TCOMC- 
TpHHeCKH. 

H3o6pa3HTb B KOOpAHHaTHOfi TUIOCKOCTH xOy 3aflaHHbIC COOTHOinCHHH 
Mexay nepeMCHHbiMH (10.239—10.240): 

10.239. 3x-4y+12>0 ax+y—2<0. 
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10.240. y+3^x 2 +2xux+y<Z3. 

10.241. yxa3aTb, xajtHe H3 cjieayiomHX (gtymcimfi hbjwiotcs hcthmmh, 

HCHCTHUMH H KaKHC He «BJWK>TC« HH HCTHMMH, HH HCHCTHMMH: 

a) y** sin 3 x+ctg ! x; 6) y~sin2x+cos3x; b) v=— 

1 +sinx 
x 

r) y=sin 4 x+x 2 +l; fl) y-arcsin 

2 

c) y=x\Jx\ *) y=x\x\; 

3) y=arccos3x; h) y=5arctg x; 

. . 3*—1 

it) y= — arcctgx; ji) y— -. 

3*+l _ 

10.242. floica3aTb, hto (frymtung / (x) = lg (xr y/\ + x 2 ) rajweTcs hc- 
HeTHOH. 

10.243. floica3aTb, tto npon3BeflCHne aeTHoro iHCJia hctcthhx <})yHXUHH 
ecTb (JjyHKima leraas. 

10.244. Moxho jih yTBepXflarb, hto cyMMa flcyx nepHOflHieciciix (J>yHK- 
qhh ecrb 4>yHKUHa nepHOflanecKaa? 

Onpe^euHTb nepHOflu 4>yHioyifl (10.245—10.246): 


10.245. y=15sin 2 12x+12sin 2 15x. 

X XX 

10.246. a) y=cosx+sin-; 6) y=sinx+cos -+sin-. 

10.247. rioxasaTb, tto sin 495° — sin 795° 4- sin 1095° = 0. 


riocTpoHTb rpatJjHKH (JjyHXUHH (10.248—10.252): 

10.248. a) y=sinx; 6) y=2sinx; 

x 

b) y=sin2x; r) y=sin-. 

10.249. a) y=oosx; 6) y=cos \x\; 

b) y=|cosx|; r) y=|cos |x||. _ 

10.250. y— -—. 10.251. y = 2^ *. 10.252. y=log* sin x. 

cosx 


H3O0pa3Htb B KOOpflHHaTHOH EUIOCKOCTH xOy 3aflaHHMC COOTHOUieHHa 
Meatfly nepcMCHHUMH x h y (10.253—10.254): 

10.253. ly| = |sinx|. 10.254. |y|=—-. 

sir. x 

10.255. rioica3an>, hto rpatjjHXOM ypaBHemix sin (x+y) = 0 sajiaerca 
6ecKOHenflaa coBOKyimocn, paBHOOTCToaumx napa.xneJibHbix npxMUx. 

10.256. TlocTpoHTb rpai^HK <J>yHicmm 

{ 0,5x+l npH x*S0, 

cosx npa 0<x<n, 

x 2 —3 jix+2ji 2 npH x>7t. 

yxa3an. 3HaieHHC> 4>ynxunii b rente paaphraa. 

x 

10.257. IIcxrrpoHTi. rpatJiHx <}>yHXflHH y=— an 2x. 

W 
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10.258. floraaaTb, hto 8cos20°cos40°cos80°=l. 

10.259. IlpH xaxHX 3HaieHHXX an/? bo3moxho paBCHCTBO sin a + 
+ an/S=sin (a+/J)? 

10.260. IlpH Kamx 3HaHCHH*x m mokct BbinomuTbca paBeHCTBO cos <p — 

m 3 —4m—4 n 

=---, ecnH 0< a <-? 

m 3 +1 3 

2a 3 +2a 

10.261. IlpH KaiHX 3HBHCBHBX a paBeHCTBO tgffl =- B03MOBCHO, 

a 1 —6a+9 


eoam 0<^<n/4? 

1 - sin a a 

10.262. MeMy paBHa apo6b-, ecjm ctg -=m? 

cos a 2 

10.263. fljia hhccji a h /?, tbkhx, hto 0 < a + /? < n/2, oraaajiocb, hto ctg a 
h ctg p xbjudotcs KopHHMH ypaBHCHHH x 1 +px+q- 0 (npeanojiaraercH, hto 
06a EopHx 3 toto ypaBHCHHH nojio*nTejn.Hu). Hafira ot + p . 

10.264. Hafira sin a, ecjra tga=2 h n<u<3n/2. 

10.265. BuHHCjmTb sin (a+/J) sin (a—/?), ecjm sin a= —1/3, 
cos/J= —1/2. 

10.266. CxoHbKO KopHCH HMcer ypaBHCHHe x 3 = sin 3jc? 

l+2sinx 

10.267. PaBHocHJibHu jih ypaBHCHHH (1 +2sinx) tg;c=0 h -=0? 

ctgx 

10.268. IloKa3aTb, hto ypaBHCHHe sin Jt+sin2;c=2 He hmcct peuieHHH. 

10.269. IloKa3aTb, hto napa6ojia y=x 2 -x + 5,35 hc nepeceicaeT rpa4)HK 
4>ynKitHH y=2sinjt+3. 

10.270. HaHTH HaH6ojibinec 3hbhchhc fyyaxmtx y=sin^2x— x 

(In 
xsin ( 2x +— 

V 15 

10.271. HcMy paBHo HaH6ojn>mcc 3hbhchhc 4>yHKUHH y=sin (sin x)? 

10.272. Hafira hbhm CHi.nicc h HaH6ojn.uiee 3HancHHH 4>yramHH y= 
= 3sin 2 x4-2cos 2 x. 


10.273. IlpH KaKHX 3HBHCHHXX X 4>yHKHHH y = -— + Ctg 2 X + 1 flOCTHrarr 

cos 2 x 

HaHMCHbmerO 3HaiCHHH? HaHTH 3TO 3HaHCHHC. 

10.274. Karo bo HaH6ojn>mee 3HaneHHC 4>ymaoiH y=sin x+cosx? Ilpn 

KBKHX 3HBHCHHHX X OHO flOCTHTaCTCS? 

10.275. Ha bccx HCTupcxyrojibHHKOB c aanHUMH AHaroHajiHMH 
man Hafirn HCTupcxyrojifcHHX Han6ojibmeS miomajm 

Hafira o6jiacTH SHancsHfi <J>yHTHHfi (10.276—10.278): 


10.276. y=(sin x+cosx) 2 . 10.277. y— -. 

x x 

cos —sin - 
2 2 

10.278. y=5sinx —12cosx. 

10.279. floraaaTb, hto HcpaBCHCTBO |sinx+ v / 3cosx[<2 BepHO jyw jho- 

6 orO flCfiCTBHTCJIbHOrO 3HHHCHHJI X. 

10.280. Bo3MO*ho jih paBCHCTBO sin a +cos a = \fyi 

10.281. CymecraycT jih yroji, juih xoToporo rocrayc paBCH: 
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1 1 

a) a+- npH a^O; 6) lg a-\ - (a> 0;a^l); 

a lga 


b) 


ivi-J) '■ 


r) cos 40° +cos 50°? 


2+y/x 3 — y/x n 

10.282. Hairm x H3 ycjiOBHH tga =-, tg/?=--, a + p=~. 

2 2 4 


10.283. ^OKa3aTb, hto ecnn b TpeyrojibHHxe cymecrByeT 3aBHCHMOcrb 
a b 

-=-, TO OH paBHo6eapeHHHH. 

cos/4 cos B 

10.284. /HoKJL3aTh, HTO CCJLH OTHOIHCHHe KOCHHyCOB flByX yrJIOB Tpe- 
yrojibHHxa paBHO oxHomeHHio cHHycoB Tex ace jtjiob, to TpeyroJibHHx 
paBHoSeApeHHtifi. 

10.285. floica3aTb, hto ojm jdo6oto TpeyrojibHHxa co cropOHaMH a, b, 
c h yrjiaMH A, B, C, neacaiiyiMH cootbctctbchho ripoTHB 3thx cropoH, 
cnpaBefliiHBo paBeHCTBO a (sin B—sin C) + b (sin C—sin A) + c (sin A — 
— sin 5)=0. 

a—b 

10.286. floKa3aTb, hto ccjih b TpeyroJibHHxe - =1—2 cos C, to oh 

a 

paBHo6e/ipeimbiH. 

10.287. IlycTb A, B,C — yrjm TpeyrojibHHKa, npaneM C — Tynoa yrojr. 
flosa3aTb, hto tgAtgB< 1. 

10.288. floKaaaTb, hto bo bcskom rpeyrojibHHice cyMMa nonapHbix npo- 
H3Be«eHHH KOTajircHCOB bccx yrjiOB paBHa eflHHHHe. 

10.289. floica3aTb, hto ana bcxkoto TpeyrojibHiuca co cropOHaMH a, 
b h c h yrjiaMH A, B, C ero anomaflb S moxho oirpeaejuiTb no (JtopMyjie 


S=~ ( abc ) 2/3 ^sin A sin B sin C. 

10.290. IlycTb A, B, C — yrjibi TpeyrojibHiuca. IloKa3aTb, hto 
sin A sin B— cos C= cos A cos B. 

10.291. 3Has V 3aMenHTb oahhm H3 3HaxoB < , > , ^Tax, hto6u 
cnenyiomHe cooTHOuieiuui 6huiH BepHbtMH: a) lgsinocvO; 6) sina+ 

+ cosa v 1,5; b) + v 1* r ) tga + ctga v 1,9 (a — ocrpuH 

yron). 

10.292. noxa3aTb, hto ecjin x= a cos a sin /J, y=a sin a sin /?, z=acos /?, 
to x 2 +y 1 + z 1 = a 1 . 

10.293. BbiHHCJiHn, 6e3 Ta6nHn Igtg22° + lgtg68°. 

10.294. CymecrByeT jih Taxofi yron, ans. xoToporo HHCJia 2 + ^/3 

H 2 — ^/5 XBJimOTCS! COOTBCTCTBCHHO CTO THHTCHCOM H KOTaHTeHCOM? 

10.295. McKjnoHHTb t m paBeHCTB x= 10 CD,, , y= 10 sm< . 

10.296. HcmnoHHTb <p H3 paBeHCTB u= 10°” 9 , v=10 M 9 , 0 < <p < n/2. 

10.297. MeMy paBHa cyMMa hhccji a h p, ecjm tga h tg/i kbjuootch 
KopHSMH ypaBHemoi 6x 2 — 5jc +1 =0? 

10.298. BbipaaHTb tg3a nepe3 tga. 

10.299. floxa3aTb, hto cyMMa sin"x+cos"x: ToxnecrBeHHO paBHa 1 to- 
jibxo npn n — 2. 
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10.300. 3HawHH* (frymcHHH >>= sin x+cos x Ha orpe3KC 0^x^n/2 cpaB- 
HHTb C GAHHHHCH flJM k = 0, 1, 2, 3. 

10.301. Bbipa3HTb sin 6° iepe3 sin 12°. 

10.302. OnpcflejiHTb 3Hax npoH3BCACHHJi sin 2 ' sin 3’ sin S. 

10.303. Ecjih loga sin 40° + log* tg 40°+log* cos" 1 40° = A, to HCMy paBHa 

cyMMa loga sin 50°+logotg 50°+logo cos " 1 50°? 

10.304. PaccMOTpcB cjiynaH 0<a< 1 h a> 1, BbiscHHTb, cymecTByer jih 
HHCJIO -y/loga tg 40° • loga tg 70°. 

10.305. Hafira 3HaneHHjj (JjyHKmiH / (n) = arcsin (sin n) npH n= 1, 2, 3, 4, 
5, 6 h 7. 

10.306. PcnniTb ypaBHerae cos2x=x J + l. 

10.307. Ha BCrynHTejibHbix 3X3aineHax oahh H3 nocTynaioiiiHx npea- 
jioxhji cnenyiomec pemcHae ypaBHemm 

sin 2x +7 cos 2x +7=0: 


Bbipa3HJi sin 2x h cos 2x nepe3 tg x h nojiyanji ypaBHemie 

2. g ,_ + 7£-^ +7 _ 0i 


l+tg J X l+tg J X 


OTKyna Haineji, hto tgx = —7 a x=nk— arctg7. Bee jih tjt xoporno? 
10.308. Hto 6ojibme: sin 2x hjih 2 sin x? 


10.309. flag KaKHX Tones och Ox BbmojiHxeTca HcpaBCHCTBo: 
a) sin x< 1/2; 6) |sin x| < 1/2? 

10.310. /(oxajaTb, hto npa HCEOTopux orpaHHHCHHHX jyin a u fi m 
paBCHCTBa sin (a+/?) = 3sin (a — fi) cjienycT, «rro tga=2tg fi. Yxa3aTb rpe6y- 
eMbic orpaHHHemu /via a. h /J. 

10.311. Hafira raxHe pflu HHCJia m h M, «rro6u HcpaBCHCTBo 
m ^ sin a cos a cos 2a < M 6biJio BepHbiM npn jno6bix a h hto6m pa3HO<rrb 
Mcxny Mam 6buia HaHMCHbiucfi. 


10.312. IIoEa3aTb, hto 3hbxh sin a h tg - coBnajjawT npa juo6om 3Hane- 

2 

hhh a^kn (k — ucjioc). 

10.313. HafiTH Tame 3HancHna a a b, npa KOTopux thymoma y= 

i Q+b . 

— {a—b) sin x+—cos x tohcacctbchho (ah a bccx 3 HaneHHfi x) paBHa 2. 

10.314. C noMombK) 4>opMyjibi, CBJUbiBaiomcfi sin 3a h sin a, AOica3aTb, 
tto 0,1 <sin 10° <0,2. 


10.315. BbiHHCJmTb sin 54°, ecjiH h3bcctho, hto sin 18° = (y/s — 1 )/4. 

10.316. PcmHTb ypaBHCHHC cos (itx 2 )= —1/2. 

10.317. PcmHTb ypaBHeHHC cos {n-Jx) 4 1. 

10.318. IIpH xaxHX 3Ha<jCHHXx a ypaBHCHHC 1 + sin 2 ax=cosx hmcct 
eOHHCTBCHHOe pemCHHe? 

PcmHTb HcpaBCHCTBa (10.319—10.320): 

10319. Snj: ■ >0. 10.320. sinxcosx> 1/4. 

1 +COSX 


10.321. Jlfla raxHX yrnoB ncpBOfi neTBepra BunojiHaeTCx HcpaBCHCTBo 
sin a > sin 2a? 
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ecjiH sin a = - h a He npaHaaneacHT nepBOH 


HeTBCpTH. 


/3n \ 3 

10.322. HafiTH tg I — — 2a I, ecjiH sin a = - h a He npHHafljieacHT nej 
SCpTH. 

10.323. BhiHucjmrb sin ^arcsin (-0 —arccos 

10.324. BhiHHCJiHTb sin ^arcsin 4- arccos 


10.324. BuHHcnHTb sin 


+ arccos 


10.325. Mto So.Tbme: tgl hjih arctg 1? 

n i 5 

10.326. Hto MeHtuie: - hjih arctg - + arctg -? 

4 4 8 

n 2 2 

10.327. Hto MeHtiue: - hjih arcsin - + arccos -? 

4 3 3 

10.328. nocrpoHTb ocTpufi yroji, TaHreHC KOToporo b 2 pa3a 6ojibiiie 
ero CHHyca. 

z ~~z 

10.329. OnpeflejiHTb z, ecjiH H3BCCTHO, srro tga = 3 , tg^=3 h a—/?=-. 

6 

OnpencjiHTb 3 h3kh HHceji (10.330—10.334): 

10.330. log,, 7 (0,5 (1 -log,3)). 10.331. logo, 3 ^ (log 2 5-1)\ 

log 3 5—log<3 

10.332. — -—. 10.333. lg arctg 2. 

*°8o. 3 4—logo,j3 

10.334. log x ,4 tg 1. 

10.335. HeMy paBHO oCHOBamie jiorapa^Ma, npa KOTOpoM hhcjio a paB- 
ho cBoeMy Jiorapn4)My? 

10.336. BbiTOCJiHTb 6e3 TaSjnm lg32,ll —IgO,03211. 

BhWHCjiHTb (10.337—10.342): 

10.337. 49'” l0i 7 2 +5 _,o *5 4 . 

10.338. 0,8 (l + 9 l0 *3 8 ) 10 * 655 . 

10.339. lg tg 2°+lg tg 4° lg ctg 2° + lg ctg 4°. 

10.340. lg tg 3° • lg tg 6° • lg tg 9°...lg tg 87°. 

10.341. lg tg 1° • lg tg 2° • lg tg 3°...lg tg 89°. 

10.342. lg tg 1°+lg tg 2°+lg tg 3° +... + lg tg 89°. 

10.343. Hevry paBHO npoH3BeaeHHC Iog 3 2iog4 3iog5 4..,log,o9, com H3- 

BeCTHO, snro lg 2 = 0,3010? 

10.344. BbiHHCJiHTb log 2 36, ecjm log 12 9 = m. 

10.345. OnpenejiHTb 3Har npOH3BencHHH 

lg sin 32° • lg cos 17° ■ lg tg 40° • lg ctg 20°. 

10.346. floaaaaTb, hto log 2 5 — HppaiiHOHajibHOC hhcjio. 

10.347. Bcerna jih HeBepHO paBeHCTBO lg (a +A) = lga-f lgi? 

10.348. AoraaTb, hto ccjih a 1 +b 2 = 7ab, to log*-=-(log*a+ 

3 2 

+ log*fc). 
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1 1 

10.349. Hairni oma6Ky b c.ieayjomiK paccyacaeHHHx: - > 

4 8 

1 . 1 _ 1 


IN* 
2 


A 3 


>1 - 
2 


2 log,, ->3 log„ -. Coxpamaa o6e Hacrn paBCucTBa Ha log,, -, nojiynaeM 2> 3. 
10.350. Earn logj,fl=m a log ( .A = n, to neviy paBeH log v abl 


10.351. Ecjxh cpeanee apucjjMeTHBecKoe flecaTHHHX>ix Jiorapa^MOB /myx 
hhccji paBHO q, to neMy paBHO cpejjHee reoMeTpanccKoe xvoob caMax dtux 
HHCeJl? 

10.352. rioKa3aTb, hto hhcjio v/l 2345,67 appaimoHajibHO. 

10.353. yHHTroacHTi, HppauiioHaju-HOCTb b aHaMenaTejie apo6i! 
1 

s/l—^s/l 

10.354. Hto 6ojo>me: a) 0,8 1,3 aim 0,8 *’ 4 ; 6) logp 3 0,5 arm log 3 0,5? 

10.355. CaoJibKO ua(})p copepacHT hhcjio 2 100 ? 

10.356. BbiHBCjmTb \oga ia2 , Mk x, ecjm log a x = b\, \og a2 x = b 1 , .... 

\og ak x=b k \ x*\. 

10.357. KaTeTbi npaMOyrojibaoro TpeyrojibHHKa paBHbi log^ 9 a log 3 16. 
HaaTH rnioipaab TpeyrojibHHKa. 

10.358. HaaTH 6es noMoma Ta6jnm c= 1 %/a~ s b 3 , ecjm lga= —0,6498, 
a lg*= 13,9170. 

2 l 2 2 2 3 

10.359. ripoH3BeaeHae (2 +1)(2 + 1)(2 +1) npencTaBHTb b Bane 
cyMMbi CTeneHea aacjia 2. 

10.360. Pa3AeJiHTb a 128 — b 123 Ha npoa3Befleaae 

( a+b ) (a 2 + £ 2 ) ( a* + b%.(a 6 * + b 64 ). 

10.361. HaaTH npOH3BeaeHHe xy, ecjm x+y=a a x*+y* = b*. 

10.362. floxasaTb, tto HHKaxoe aeTHoe hhcjio, He xpaTHoe HerupCM, 
Hejib3a npeACTaBHTb sax paaHOCTb KBaapaTOB flByx HaTypajibHbix aaceji. 

10.363. Hamm npoH33eAenae y/a *y/a... sl $/a. 

10.364. B npeflaonoxeHHH, hto a#10" (a a n — pejibie), flOKaaaTb, hto 
I ga ecrb hhcjio appaimoHajibHoe. 

2x + 3 

10.365. IIoKa3aTb, hto Ayasoiaa y=— -coBnanaer c Aymaiaea, o6paT- 

5x—2 

hoh Aaanoa. 

l /lV ™* 1 

10.366. PeumTb cacreMy HepaBeHCTB <1. 

10.367. riocTpoHTb rpa$HK (JiyaKUHa y=log 2 (sin x cos jc). 

10.368. Hto 6ojibiue: 123% ot 456 ana 456% ot 123? KaKoe cbohctbo 
iipoueHTOB Moaciio ccjKjpMynapoBaTb, o6o6maa otbct Ha 3tot Bonpoc? 
06oCHOBaTb 3T0 CBOBCTBO. 

10.369. Ha HeKOTOpua TOBap 6bum flBaacAbi CHaaceabi neabi — cHaaajia 
Ha 15%, a 3aTeM enje Ha 20%. KaxoB o6maa npopeHT CHHacemw ueHbi? 

10.370. Hepe3 oahh nepBbia icpaa Boaa paBHOMepao BJiaBaercs b 6ax 
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h 3anojnweT ero 3a 3 i, a aepe3 oahh BTopofi — 3a 5 i. 3a xaxoe BpeMs 
BOfla 3anojiHHT 6ax, ecjui OTxpuTt o6a xpaHa OAHOBpeMemio? \ 

10.371. Hepe3 oahh nepBbifi xpaH BOfla paBUOMepuo BiiHBaeTca b 6ax 
h 3anojinaeT ero 3a 3 a, a aepe3 BTopofi xpaH Bona paBHOMepHO BbiJiHBaerca 
h HanojiHeuHLiH 6 ax onopoacHseTca 3a 5 a. 3a xaxoe BpeMS Boaa 3anojuurr 
nopoacHHH 6ax, ecjm OTxpuTt o6a xpaHa OAHOBpeMeHHO? 

10.372. Hafira hhcjio x, ecjm ancjia 1, 7, 13, ..., x cocraB.unoT Taxyio 
apHtJjMeTHaecxyK) nporpeccmo, ajis xoTopofi l+7+13 + ... + x=280. 

10.373. CymecTByeT jih Taxaa apH$MeTHaecxaa nporpeccHH, y xoTopofi 
cyMMa jno6oro aHCJia ee hjichob paBHa: a) xsaapaTy ancjia hjichob; 6) xy6y 
aacjia ajieHOB? 

10.374. HafiTH Bee 3HaaeHH« x, ansi xoropbix cymecrByeT cyMMa 
lOgi /2 x+ ( 10 g 1/2 x) 2 + ... + (log 1/2 x)" + ... . 


10.375. Hhcjio ajieHOB reoMeTpHaecxofi nporpeccHH aerao. CyMMa Bcex 
ee ajieHOB b 3 pa3a 6ojitme cyMMu ajieHOB, pacnonoaceHHjjx Ha HeaerHux 
Mecrax. OnpeAeJiHTb 3HaMeHaiejib nporpeccHH. 

10.376. Hafira 1 + 2* + 2 1 * +... + 2* x .... ecjm k — hhcjio HaTypajibHoe, 
a x<0. 

10.377. BepHo jih, hto TpH npoH3BO.TbHwx pauHoaajibHbix aHcna a, 
buc Bcerfla mokho paccMarpHBaTb xax ajiemj HexoTopofi apH<j)MeTHaecxofi 
nporpeccHH? 

10.378. HafiTH cyMMy 


8 16 32 

4 — + -+ ... + 4 

3 9 27 


(-r 


+.... 


10.379. Aoxa3aTb, hto nocneAOBaTejibHOCTb, 3aaaHHaa ^opMyjiofi y„ = 
10n + 7 

=-, y6uBaer. 

2 n 

10.380. ycraHOBHTb, aBJiaeTCx ilh 3aaaHHaa nocxieAOBaTeJibHOCTb y6u- 
Baiomefi hjih B03pacTaiomeH: 

a) x„ = 3n 2 -n; 6) x„ = n 2 -3n; b) x„=7n-n 2 ; r) y„=lg 
CoxpaTHTb Apo6a (10.381—10.384): 



10381. -. 

(n +1— nl 


10383. 


(n + 2) n! 
(* + !)! ' 


10.382. 


10.384. 


(n + 2)! + (n +1)! 

(n + 2)! — (n+ 1)1 
((w + 2)!+>i!) (n+1) 
(n + 2)! (n 2 + 3n + 3) 


10.385. /(oxa3aTb, aTO ansi Bcaxoro ns N BbinoJiHseTcs HepaBeacrBO 


1 1 
—I— 
1! 2! 


1 

+ - + 
3! 


1 

+ — < 2 . 
n! 


10.386. Kax Hcnojn>30BaTb toxacctbo-•- = —-Ajm A0xa3aTe- 

k— 1 k k —1 k 


jibCTBa cnpaBeAJiHBocTH HepaBCHCTBa 


1 1 1 
2 2 + 3 1 4 a 


+ ... 



n 



10.387. floKa3an>, hto ecjm png — npocrwe wjia, 6oju.iuac 3, to 
p 2 —q 1 flCJiHTca Ha 24. 

10.388. floKa3aTb, hto ecjm n — npocroe hhcjio, 6oju,ihcc 3, to 
n 1 -1 

-UCJIOC HHCJIO. 

24 

10.389. floxaaaTb, hto n 1 — n acjihtcs Ha 42, ecm n — jno6oe ijejioe 

HHCJIO. 

10.390. floica3aTb, hto cyMMa icySoB n hchcthbix hhccji paBHa 
n 1 (In 1 - 1) npa jho6om HaTypajibHOM 3HaiCHHH n. 

10.391. floxaaaTb, hto 


1+3 + 6+...+ 


n (n + 1) 
2 


n (» + !)(»+2) 

6 


10.392. floKa3aTb, hto 


l a + 2 a + 3 a + ... + i» a 


n (n+1) (2« + l) 
6 


10.393. ^OKa3aTb, hto HcpaBCHCTBO 3">n + 2 BepHO, ecjm n — HaTypa- 

JlbHOC HHCJIO. 

10.394. Hcnojib3ya mctoh MaTCMaTHnecKOH nHjiyicnnn, noicaaaTb cnpa- 

BCjyiHBocTb HepaseHCTBa (l+a)"^l+na (n — HaTypajibaoe hhcjio, n^2 
h a> —1). 

10.395. flosa3aTb, hto )«! + a 2 | < |aj| + |a 2 |. Ha ochobbhhh yroro MeroflOM 

MBTCMaTHHCCKOH HHUyXHHH flOKa3aTb, HTO 

l a i + a-i + ... + a,| < |ai | +1«2| +... + |a„|. 



TJIABA 11 

HAHAJIA MATEMATHHECKOrO AHAJM3A 


TABJ1MUA IlPOHlBOZlHblX H IIEPBOOBPA3HMX 
HEKOTOPBIX WHKlJllft 

(a, b — nocTOSHHbie) 


IIepBoo6pa3Has F (x) 

/ (x) 

ripOH3BOAHajl f (x) 

ax 

a 

0 

p+\ 



X 

- p*~l 

x P ,peR 

p-\ 

px 

P + 1 

X 



a 



— 

a 

a In a 

In a 



X 

X 

X 

e 

e 

e 

— 

In * 

i 

X 

1 

x ton 

— 

log„x 

In |x| 

1 

1 


X 

X 3 

—cosx 

smx 

COSX 

sinx 

cosx 

— sinx 

1 


tg* 

COS 2 X 

1 


Ctgx 

sin 2 x 

i i 



- F(u)=*~ F(ax + b), ai*0 

/(«)=/ (ax + b) 

of (u)= af (ax+b) 

a a 




OCHOBHBIE 4>OPMyJH»I 


1°. npasana ztHij>4>epennHpoBaHHa («, v — (JiyHiaOTH; c — nocroaHHaa): 

(cuf = cu 
(u+vy = u'+v’; 

(uv)'=u'v+uv'; 



( 11 . 1 ) 

( 11 . 2 ) 

(11.3) 

(11.4) 
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(g if (*)))'=g '(f (x)) /' (x), rae g if (x)) — cnoxHaa (J>yHKUHH. (11.5) 
2°. ypasBeHae aacaTejibHofi k rpa^Hiy <t>yHKUHH y=f (x) 3anacHBaeTca b Bnae 


y~yo=f (xo) ix-x o), 


( 11 . 6 ) 


rae (xo; yg) — Tomca xacaHaa. 


3°. IIpaBHaa HaxoxaeHHi nepBoo6pa3Hux: 

a) earn F — nepBoo6paaHaa ana f, a G — nepBoo6pa3Haa ana g, to F+G ecrt 
nepBOo6pa3aaa ana f+g, 

6) earn F — nepBOC>6pa3Haa ana f, a. k — nocroaHHaa, to kF ecn. nepBOo6pa3- 
Haa ana kf\ 

b) ec.TH Fix) — nepBoo6pa3Haa ana fix), a k^O a b — nocroaHHue, to 


- F (kx+b) ecrb nepBOo6pa3Haa ana <j>yHKuaa / (kx+b). 
k 



4°. <PopMyaa HbioTOHa—JIeii6HHua HMeex bhh 
k 

lfix)dx-Fib)-Fia). (11.7) 

a 

5°. n.nomaab kphbojihhchhoh TpanepHH aABb 
(PHC. 11.1), OrpaHHHeHHOH OCMO Ox, npSMUMH 
x—a a x—b a rpa4>HKOM aeorpaitaTeabHofi 4>y- 
hkuhh y—f(x) Ha orpesice [a. A], uaxoaaTca no 
(|)opMyae 

h 

S=$fix)dx. (11.8) 


a 


Ilpmep 1. HaflTH lira 


□ <l>yHcnas / (jc) = 


x—2 2x —4 
x J -8 


b rove x = 2 He onpeaencHa. Pa3.noxaB inc.nHTe.ni, Ha 

2x—4 

MHOxarena no 4>opMyne (1.14), npeacTasHM ary <|>yH£UHK) b bh ae 


fix) 


(x-2)(x J +2x + 4) 
~ 2(x-2) 


B o6aacrH onpeaeaeHaa cJ>yHanHH fix) BwpaxeRHe x—2^0, nosTOMy apo6b 
Mcxao corpaTBTb aa x - 2. Toraa nojiyraM 

x 2 +2x+A 

lim / (x) ** lim-/(2)=6. ■ 

x-*2 x-+2 2 


y/x 1 - 7-3 

IlpaMep 2. HafiTH lim-. 

x~*4 X—A 


□ 4>yHXOHH / (x)' 


y/x 


-7-3 


x—4 


b to axe x*4 ae onpeaeaeaa. Vmhoxhb tbcjih- 


xeJiL a 3HaMenaTeJib Ha V* 3 -7+3*0 a Hcnojihsya (JtopMy.ny (1.8), npeoSpaayeM 
up o6b: 


242 



x 2 -7-9 


lim / (x) = lim- —: -= 

x-4 x-*4 (X - 4) (Jx 2 - 7 + 3) 

(x—4) (x+4) x + 4 4 

= lim —--==-= lim .... . —=/(4)=-. 

x-4 (x-4) (,/x 2 -7 + 3) *-4 V / x 2 -7 + 3 3 


x 2 + 4 

IlpHMep 3. CocTaBHTS ypasHeHne KacamibHOH k rpacjjaxy (fiyHJcuHH/(x) =- 

x —2 

b tohkc ero nepeceneHaa c ocbio opmraaT. 

□ Corjiacao 4>opMy;ie (11.6), ypaBHenvie KacaTejibHOH aanacuBaeTca b Bane 
y—ya—f (xq) (x— xn), rae (xo; yo) — loaica KacaHHM. A6cuiHCca x 0 tohkh nepeceneHM 

rpa(j 5 HKa c oewo Oy pasHa 0, a opnaHETa >' 9 = /(0) = — 2; saaiar, (0; — 2) — 
touch KacaHHS. JlsJtee, ncnojibaya (Jjopwyay (11.4) h Taoasruy rpob3boahmx, nojiynHM 
2x(x-2)-(x 2 + 4) 1 x 2 ~4x—4 


/'(x)=- 


(x-2) 2 


(x —2) 2 


OTsyaa /'(0)=—1. Hraic, acKOMoe ypaBHemie KacaTejibHOH hmcct bha 
y— (—2)= — l(x—0) bjib y= —x—2. ■ 

npamep 4. Hbutu npoMeacyTKH BoapacTaHna a y6uBaHHn a tohkh BKcrpeMym 

(x—2) 2 

<J>yHicmiH / (x)=-—. 

X 

□ 06jiacrb onpeaeaeHHs (j)j hkhhh— acs HacnoBaa ocb, xpoMe tohkh x—0. 
Hcnojib3y« <}>opMyny (11.4) a raCuiHay npoarmoAiibix, HaxoAUM 


/' (x)- 


2 (x — 2) x 2 — (x— ?.) 2 2x 4 (x — 2) 


f (x) — 0 TO.TbKO npa x = 2. CocrasHM ra6,THuy: 


MHTepBaji 

(-O0, 0) 

(0, 2) 

2 

(2, 00 ) 

/'(X) 

4* 

— 

0 

+ 

/(X) 

/ 

\ 

min 



CaeflOBaTejibHO, x=2 — Toaxa MBHHMyMa; (Jiyaxuas B03pacraer aa (— 00 , 0) a aa 
(2, 00 ), y6uBaer Ha (0, 2). ■ 

IlpHMep 5. HafiTB HaaMeHMaee a aaijSojibmee iHaaeaas <py hkhhh 

y=/(x) = 2sin x + sin 2x Ha OTpe3ie [0, 3n/2]. 

□ Caaaajia HaaaeM 3HaaeHaa f (x) Ha KOHaax aaHaoro orpe3xa: /(0) = 0, 
/(3tc/2)= —2, a 3aTeM KpaTHnecKae tohkh, npaHappieacamHe 3TOMy OTpoxy. HMeeM 

3x x 

f (x) = 2cosx+2cos2x; /' (x)=0, ec im cosx+cos2x=0, oncyfla 2cos— cos-=0. 


3x 3 x n n 2 

H 3 ypaBaeHaa cos — =0 HaxoAHM — =- + nn, T. e. x=-H— nn, a H3 ypaBHeaHa 
2 2 2 3 3 


x x n 

cos - =0 nojiyiHM -=- + jtn, t. e. x=n+2nn, neZ. BTopoe pemeHae nBJiseTca 
2 2 2 

n 2 

aacTbio nepBoro, cneaoBaTejibHO, pemeHae ypaBHeHHg HMeer bha x=-+- nn, neZ. 
Orpe3Ky [0, 3n/2] npaHajyiexaT tohkh xj =n/3 a xi = n, HaxoAHM 3HaHeHH* /(x) 
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s KpHTHiecKHX Toaxax: /(n/3) = 3 N / " ill , f ( 71 ) - 0. CpasHHBa* MC*my co6ofl aacjia / (0), 
/ (3it/2), / (jt/3), / (a), 3ax.TiOBaeM, bto = - 2, = 3^3/2. ■ 

ripaMep 6. B apH^JMeTHHecKOH nporpeccm iuecToS uieH paBea 3, a paMocrB 
nporpeccHH 6o.xbme 0,5. ITpa xaxoM 3HaieHHH pa3HOCTB 3to9 nporpeccBH npOH3Be,ae- 
HHe nepBoro, aerBepToro a naroro ee hjkhob sBJixeTca Haa6oju>mHM? 

□ CorjiacHO ycaoBmo, a$ = at + 5d=l, OTxyoa = 2 — 5d. 06o3Ha<iHM npoa3- 

BeaeHHe a t a 4 as aepea y. Tcr.ua nonyaaM y=*a\ (ai+3d) (a t +4d) = — I0d 3 + 51d 2 — 

— 12d +27. JJ/is. onjcsaHHS 3HaHeHHK d, npa kotopom (JiyRKUHS y npHHHMaeT aa- 
afiojibiuee 3HaBCHH6, CHaaana HaaaeM npoB3B0AHyK> y' = — 30d i + l02d— 72= 
=» —6 (id 1 — \ld+\2), a saxeM, peuiHB ypaBHerae id 1 — 17rf+12=0, HafifleMeexopaH 
d{ = \; dj = 2,4. Tax xax no ycnoBaw d> 0,5, to accjieayeM noBeaeme ^yaxuyia y aa 

HHrepBane (0,5; co). CocraBHM ta6jnmy: 


Hhtcpb&h H3Meae- 
HH> d 

(0,5; 1) 

1 

0; 2 , 4 ) 

■a 

(2,4; ooj 

y' 

— 

0 

+ 

0 

— 

y 

\ 

min 

A 

max 

\ 


Ha HHTepBajie (0,5; 00 ) HMeerca toj&xo o.oHa Toaxa MaxcaMyMa (JjyiucuHH y , a HMeaao 
<(=2,4. 3to 3aaaaT, bto he atrrepBajie (0,5; 00 ) <j>yHxnns y ^ocrHraeT Haa6oju>uiero 
3HaaeHua npa d= 2,4. ■ 

IlpaMep 7. n.Toma.xb eiobcpxhocth aftepu paBHa 27n. KaxoBa BbicoTa utuiaanpa 
Baafiojibinero o6bCMa, BnacaHHoro b 3Ty ajiepy? 

□ ITycTi. nHjraimp o6pa30BaH BpaineaaeM npsMoyronbHHxa 
ABCD aoxpyr aaaMeTpa MN (pac. 11.2). Iloaaraa AD=*x, BupaiHM 
o6i>eM V uHJiHaapa xax f^yaxnaw ot x. Hmccm S a fy cpM =*4nOB 1 , t. e. 
4nOB 2 = 21n, OTxyaa OB 2 = 27/4. flajiee, H3 A AOB nonyaaM 



27 x 2 

AB 1 = OB 2 — OA 2 , t. e. AB -- 

4 4 

yny oOMMa uu;iHH«pa, hexoahm 


27- 


-. Hcnojib3ya $opM- 


V(x) = nAB 2 AD = i t : 


21—x 2 


x=- (27x-x 3 ). 

4' 


/“ 71 

no CMUCJiy 3aflaaa, 0 <x<20B, t. e. 0<x<3 v /3. Hmccm H' (x)=- (27 —3x 2 ) = 

4 

3 

=- n (9-x 2 ); V (x)= 0, ec.iH 9—x J = 0. Orcioaa aaxoaaM x=3 (tax xax x>0). Ecjib 

4 _ 

0<x<3, to V (x)>0, a ec.iH 3<x<3^/3, to V'(x)<0. OienoBaTcabHO, 
x*=3— TOixa MaxcHMyMa. nocxonaxy (ftyaxiots V (x) onpeaeneaa an* mo6oro 
x a Ha Bceft BHcnoBoft npHMoS HMeer onay xpaTaaecxyio toaxy, 3axjnoaaeM, bto npa 
x=3 4>yHxnaa V (x) aocTaraer aaa6o;ibujero 3HaaeHax. ■ 

npmtep 8. flna (Jiyaxima /(x) = 2sin5x+ v /x+- Baara nepBOo6pa3Hyio F (x) 

npa ycjiOBHa, bto rpa4)BKH $yHxaai f(x)mF (x) nepecexaioTca b to axe, jiexaiaeft aa 
oca Oy. 

□ Tax xax ajix (JiyHXnaH sinx ootoh h3 nepBOo6pa3Hbix aBnaeTca — cosx, to, 
„ 2 
cornacHo npaBanaM n. 3°, nepBoo6pa3Haa 4>yHxnHH 2 sin 5x ecn. —- cos 5x. flanee, 
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3 2.-3 

nepBoo6pa3Ha» <J)yHximH N /x+- ecrb - x v /.v+- x. Tor«a aas / (x) nepBOo6pa3HOii 

2 2.-3 

(JiyHKUHefi SB.TaeTCa F (x) = — - cos 5x H—x^xH —x + C npn npoH3so.ii.noM 3Hane- 

hbh nocTOSHHOft C. Heo6xoflHMO hshth Taicoe 3HaseHHe C, npa kotopom rpa$HKH 
<J>yHicmm F (x) h / (x) nepecesaioTca b tobm, nexamefi Ha och Oy. 3to 3Ha>iHT, bto 

2 

npa X = 0 flOJIXHO 6uTb BhmOJlHeHO paBCHCTBO F (0)=f (0). Ho F (0) --l-C, 

3 2 3 

a /(0)=-; aieflOBarejibHO, — - + C=“■ orxym C— 1. Htax, HCKOMas nepBOo6pa3Han 
2 2.-3 

HMeeT BHfl F (x) = COs5x + -Xv'xH —x + 1. ■ 

5 3 5 

IIpaMep 9. HauTH ruiowajb 3aMKHyTofi (Jinrypu, orpaHHBeHHOfi rpa<j)HKaMH (J)yH- 

, 8 r 

kuhh y= —x , y=- v 'xBy=8. 

□ rpa4>HKH 3aaanHiJX (JiynximH H3o6pa*eHbi 
Ha pHC. 11.3. Tpe6yerca hshth iciomaab S (Jjarypu 
OAB (na pncynxe OHa 3aixiTpHXOBaHa). 

OteBHflHO, hto HCKOMaa nJiomaflb paBHa pa3- 
hocth Meatfly ruioinaflbio npsMoyro.ibHHica ABCD 
H lUIOIIjaAHMH 5i H Sj flByX KpHBO.THHeHHblX Tpe- 
yrojibHHKOB OAD h OBC. HafifleM KOopAHHaru 
TOien A h B. PeiiiHB cHCreMbi ypaBHCHHH 

8 r 
f ym 3 

( , nojiyiHM A ( — 2; 8) 

y = 8 


fy —x', 
lv-8 



h B (9; 8). .ZJajiee, HMeeM C (9; 0), D ( — 2; 0), CD =11, BC= 8, oncyfla 
Sabcd= 1 1 8 = 88 . naomazm KpHBO.iHneiim.jx rpeyroiibHHKOB OAD h OBC naxoflHM 
c noMOiubio HHTerpaaa no <J>opMyjie (11.8): 


*'f 


(-x 3 ) dx= — 


o 8 r - 8 2 .- 

= 4, Si=- I -Jx dx = - ~ Xv/x 
-2 3 J 3 3 


= 48. 


-2 0 
H-raic, S=Sabcd~ Si— ^2 = 88-4-48 = 36 (kb. ea.). 


BuHHCJiHTb (11.001—11.010): 
11.001. lira * +8 

x-* — 

11.003. lim 

X~* - 

11.005. lim 


2 x‘ —4 
X 3 +X 2 -X—1 

i x s +x 3 +x+r 

x+ -</x— 6 


11.007. lim 


*-»4 X — 5v/x+6 

Vx-1 


*-i Vx*+2 Vx-3 


11.002. lim 

x-o,: 

11.004. lim 


4x 2 —8x + 3 


11.006. lim 

X -.0 

11.008. Urn 

x -*0 


0,5 2x 2 -7x + 3 

5x 3 —2x 2 + 5x —2 
2/5 5x 4 —2x 3 —5x 2 + 2x 
,/\+3x 4 -^1-2x 


x+x 1 + 2x 3 


l-y/2x + l 
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11.009. lim 


a—2 


*-2 yj$x+ 1 —3 


11.010. lim 


yjlx + 3-1 
1 yj SX —2 


Bmhhcjihti. npeaenu h noaTBepflHTb hjih OTBeprHyrb aaHHue yTBepacfle- 

hhs (11.011—11.018): 

x 2 +x-12 a 4 —16 

11.011. lim-= 5 + lim 


>3 3a—9 


x-+2 8-a 3 


yJx 1 + T, + 2x 2x 2 ~5a-3 

11.012. lim -> lim 


-i x +1 


4a 2 —18a—10 


1 „ >/l+x+x 2 -l a 4 -2a 2 + 1 

11.013. lim —-<lim 


A -.0 


A 2 — 1 


llnii r \/3x—5 — I sJ x +i-\ n 
11.014. lim-lim-<cos —. 

JC-.2 X 2 jc-vO X 10 

A 3 — 1 5— A 

11.015. lim —->lim —^ 


a-.i x 2 +5x-6 x—*s js-yjx 
x— 3 


x 3 + 3x 2 —4 

11.016. lim—- lim 


A 2 -l x -*3 3 -^/x 2 —1—2 


< 0 . 


.■ 3x 2 + 2 x— 1 x-Jx 

11.017. lim ———— -- = hm—=— 

*--i 9 a 3 + 9a 2 -a-1 *-»o 2yjx+x 

* A 3 —8 


11.018. lim 


x-*2 A (a 4) x-*2 


2 I+2 -16 , 
lim-= 1- 


4 -2 


HafiTH npoH3BoaHue (JiyHKUHH (11.019—11.033); 
11.019. y =3 3 y/x* + 2x 3 y/x+\. 

A 3 

11.020. a) y — (x*—x 1 + l) 3 ; 


6) y=- 


a 3 —3a 2 + 1 


1 —cos 2a 

11.021. a) v=-; 

1 +eos2x 

11.022. a) y = V4x 3 -7x 2 +l; 
11.023. a) y= 3 yJx 1 - \ (x 4 -l); 
11.024. a) y=xe x '~ ix '; 

11.025. a) y=(x+l) 3 V /^ 2 ; 

1 


6) y=lg 


A— 1 

10 —A 


P = X 2 

11.027. a) y=cos 2 3x; 


11.026. a) y = x 2 cos-; 

A 


a + 2 

6) y=(sin 2 x+1) e . 
6) y=ln y/x 1 — ]. 

6) y= 3 y/x (1 — a) 2 . 
6 ) y=tg2x—ctg2x. 

6) y=x+sinx cosx. 

X 

6) y=sin 


246 



11.028. a) y = tg (sin x); 

2 

11.029. y=- (x 3 -^/(x 1 -l) 3 )-x. 


-y/x 2 +4 


4x 

x 


11.030. a) y = 

11.031. a) y— 

yjx 1 -2 

11.032. a) y = (x 3 +l) cos2x; 
11.033. a) y=x 3 x /3x I +l; 


6) y=- tg 3 x. 


6) y= 


V(1 +x 2 ) 3 


Jl-x 1 

6 ) -. 

X 

6) y=sin2x tgx. 

n 3 

6) v = sin-In 

10 x 


11.034. PeuiHTb ypaBHCHHC f'{x) — /(x) = 0, ecjm /(x) = x 3 lnx. 

x 

,035. PeuiHTb HcpaBCHCTBO /' (x) < g' (x), ecxm /(x)=- 


x 3 + l 


S (x) = 5x + ~. 

X 

11.036. PeuiHTb HepaBeHCTBO /'(x) + ' (x) sg0, eciiH /(x) = 2x 3 + 12x 2 , 
<p (x) = 9x 2 + 72x. 

11.037. PeuiHTb ypaancHHe 1 +5/(x) + 6/' (x) = 0, eciiH / (x) =- 

1 —x 

BbraacjiHTb 3HaneHHH npoH3BOAHbix aanaHHbix (JiyHxnHH npn yjca3aHHbix 
3HaHeHH*x He3aBHCHMofi nepeMeHHOH (11.038—11.059): 

11.038. /(x) = V^+3+—; /' (1) = ? 

x+1 

11.039./(x)=^;/'(2) = ? 
x +2 

11.040./(x)=^--;/'(3) = ? 

3 x 


11.041. f(x) = x-- 2 -^- 3 , f (-1)=? 
x* 3x 3 

11.042. /(x)=—^===4—/ (1)=? 
,/x 2 + 3 x+l 

11.043. /(x)= ff 1 ; /' (0) = ? 

Vjh-i + i 

11.044. / (x) = sin 4x cos 4x; /' (n/3) = ? 
11.045. /(x) = sin 2 x 2 ; /' (0)=? 

11.046. /(x)=——/' (tc/2)=? 

1 + smx 
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11,047. / (x) = sin* x—cos 4 x, /' (tt/12)=? 

11.048. /(x)= v/x ~ 1 tV X ~ 1 ; f (2)=7 

V*-i 

11.049./(x)-=5 (x+1) 2 a y/je —T; /' (2)=? 

11.050. f (x)=ijx 1 — \ + *y/x',f (1)=? 

11.052. f(x)= P~-f (0)=? 

V i+x 2 

11.053. /(*)-,1-;/' (0)=? 

11.054. /(x) = sin 3 (*/2)=? 

11.055. /(x)=2* _2 * J_1 ;/' (0)=? 

11.056. (0) = ? 

11.057. /(x) = (x 2 -x) cos 2 x;/' (0) = ? 

11.058. / (x) = —; /' (it) —7 
V* 

11.059. /(x)=^;/' (jt/2)=? 
snrx 

11.060. Hafira BTopyio npoH3BOflHyio ijiyincivoi / (x) h buhhcjihti, ee 
3HaneHHe npn yxa3aHHOM 3HaaeHHH x: 

а) /(x) = x 2 lnx+cos2x;/" (1)=?/* (*) = ? 

б) /(x) = sin -+x In x 2 ;/' (3) = ? /" (tt/2) = ? 

3 

11.061. BuaCHBTb 3HaX npOH3BOHHOH (JjyHKUHH j>= v /4x + 9 (x 2 —16) 
a TOHice x=0. 

11.062. flaHa 4>yincQHa /(x) = 4 v /x 3 . Kas u3mchbctcb ee nporaBonHas 
c B03pacTaHHeM x ot 1/16 no 81?, 

11.063. flana djyHxima /(x) = 2cos 2 (4x—1). Hafira o6jiacn» 3HaqeuHH 
/' (*)■ 

x +3 

11.064. floKaaan., tto (Jjymcinia / (x) =-y6aiBaeT Ha bccx HHTepsa- 

x—5 

Jiax o&nacTH onpeneneHHH. 

11.065. flaHa <j>yHJuma /(x) = xlnx—x. Kax mMeHaerca ee npoH3Bon- 
Haa c B03pacxaHHeM x ot 1 no 9? 

11.066. HafiTH o6jiacn> onpeneJieHHS ^ly mcnmr /(x)= y/4+3x—x 2 a 06 - 
jiacrb onpenejieHHH ee npomBonHofi 
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1 r~i - 

11.067. flaHo: f(x)=-^/x 3 + l h g (x)—xe . IloKa3aTb, hto /' (2) 

HBJweTca KopHeM ypaBHCHHa g' (x) = 0. 

11.068. (DyHxmas 3aaaaa (ftopMyjiofi /( x)=e° x +A * +I . Hafira 3HaHeHna 
nocrosHHiJX a h b, ecjm /(1)=/ (0)=/' (0). 

11.069. <r>yHKuji» 3aaaHa (JtopMynofi /(x) = 5 sin x+ 3 cosx. PeuiHTb ypa- 
BHCHHC /' (0) =/' (x). 

11.070. OyHKHjia 3aaaHa (JtopMyjiOH f (x) = e * (x 2 + 3x+l). PeamTb 
ypaBueHHC /' (x) = 2/ (x). 

11.071. IIocTpoHTb pa3aejibH0 rpa^mca cJtyHKUHH f(x) = x, <p(x) = |x| 

H g (x) — X \X\ B OKpeCTHOCTH TOUCH X = 0. HeCMOTpS Ha TO HTO / (x) 

4>epeHHHpyeMa iipa x=0, a <p (x) — HeT, hx npoH?BefleHHe g (x) = x |x| iiweeT 
IipOH3BOflHyiO B TOHXe x = 0. 

06ocHOBaTb npaBHjibHOCTb sthx yTBepacfleHHH h HafiTH g' (0). 

11.072. floica3aTb, hto (Jtymciuia /(x) = x + sinx He y6biBaeT b KaxflOH 
TOHKe och Ox. 

11.073. IloKa3aTb, hto npH mo6bix 3HaHemtax nocTOHHHbix p h q (p^q) 
4>yHKUHH, 3aflaHHaa 4>opMyjioH 

fpcosx+^smx npH x>0, 

/ (x) = < 

[px+q+l npa x<0, 


He flH^xJfepeHimpyeMa b TOHKe x=0. 

11.074. flaHa 4>y HK HHH /(x) = 0,5 (x 1 — cosx). Ilojib3y»cb coo6pa»ceHH- 
xmh HenpepuBHOCTH, BbMCHHTb, HMeiOT jih ypaBHemiH / (x) = 7,8 h f (x) = 
= 7,8 xoth 6u no oflHOMy aopmo Ha ripOMcacynce [2n, 3a]. 

11.075. Hafira Bee 3h anemia iioctoxhhoh a, npH KOTopux npoH3BOflHaa 

ax 3 + 4 - x 

(JjyHKimH, 3aAaHHOH (popMyjiOH y—e , npuHHMacT TOjibKO nojioacn- 

TejibHue 3HaneHH* Ha Bcefi oGjiacra onpeflenemiH flaHHofi (j)y mow ti¬ 


ll. 076. HafiTH cyMMy x+x 2 +...x", a 3aTeM cyMMy 1 +2x + 3x 2 +... 


... + nx 


11.077. Ctymmmi 3aflaHa (JtopMynofi /(x) = - 


K) 


-. Il0Ka3aTb, HTO 


3Ta (JtyHKUHH B03pacTaer b jno6ofi Tonxe, rrpHHa/yieacamefi ee o6jiacTH 
onpeaejiemw. 


11.078. «X>yHKiw« 3aaaHa (JtopMynofi y=^Jax i — 6x 2 + 3x. Hafira Bee 
3Hanemix nocroaimofi BejiunuHbi a, npH KOTopbix flaHHaa (Jiymama onpene- 
jieHa h mohotohho B03pacraeT npH Bcex x>0. 

11.079. noKa3aTb, hto (Jiymopia y = x 3 + 4x B03pacraeT Ha bcch hhc- 

JIOBOH OCH. 

11.080. npH xaicoM 3HaneHHH p (JtyHmma /(x) = cosx— px + q y6biBaeT 
Ha Been hhcjioboh och? 

11.081. floKa3arb, hto (JtyHxiuiH y = 2x+sinx B03pacTaeT Ha Bcefi HHC¬ 
JIOBOH OCH. 


1 

11.082. fl0Ka3aTb, hto 4>yHxuHa y=xH-- 

1 +x 2 


JIOBOH OCH. 


B03pacTaeT Ha bcch hhc- 
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HaHTH npoMeacyTKH 

(11.083—11.087): 

11.083. y=*ij 3 sin x—cosx. 

11.084. y=—- -. 

x* + x + l 

11.085. f(x)= -x (x-3) 2 . 

1 2 4 

11.086. /(*)—+---. 

v v"* v J 


B03paCTaHHS H y6bIBaHHH (JjyHKUHH 


11.087. f {x) = (2* — 1) (2*-4) 2 . 

11.088. HafiTH npoMeacyTKH B03pacTaHHS h vSuBaHHH (pyHxiuiH 

1 

/ (x) = X H— H yCTaHOBHTb, B KBKOH H3 TOHeK x, =log 5 4, x 2 = log 5 3 3aflaHHaa 
X 

<J)yHKUHH npHHHMaeT 6ojibmee 3HaneHHe. 

11.089. HaHTH npoMeacyTKH B03pacraHHS h y5uBaHHa (JjyHKpHH 

1+x 

/(x) =—— h yciaHOBHTb, b xaKOH H3 Toaex x t = e hjih x 2 — e (fry mmra 
Jx 

npHHHMaeT 6ojibiuee 3Ha%Hne. 

HaHTH HaHMeHbiuee h HaH6onbuiee 3HaneHHH (Jwikhhh Ha 3anaHHbix 
npoMeacyTKax (11.090—11.108): 

11.090. y=x 3 -3x 2 4-3x + 2; [-2, 2]. 

11.091. /(x) = 3x 4 + 4x 3 + l; [-2, 1]. 

11.092. y=x 5 -x 3 + x + 2; [-1, 1]. 

11.093. y=-+-;[- 5, -1]. 

3 x 


11.094. y=-+~; [1, 6]. 
8 x 


11.095. /(x) = 



11.096. / (x) = cos 2 - sinx, [0, n], 

11.097. y (x) = . ■ * - ; a) [-3, 3]; 6) [2^5, 8], 

Vx 2 +16 

11.098. / (x) = x+cos 2 x; [0, n/2]. 

11.099. /(x) = tgx+ctg2x, [n/6, n/3J. 

1 

11.100. /(x)=- cos 2x+sinx, ( 0 , n/2]. 


x 1 1 

11.101. /(x)=-sin2x+- cos 3 x—cosx, [—n/2, n/2]. 

2 4 3 

11.102. / (x)=cos 2 x +sinx; a) [0, Jt/4]; 6) [n/ 3, *]. 
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11.103. /(*) = 3 


' X 2 

— T ; a) [3/4, 2]; 6) [3/2, 3], 

2x— 1 

11.104. /(*) = *+-; a) [-2, -1]; 6) [1, 3], 

X 

11.105. / (x) = (5— jc) 2~ x ; a) [-J, 0]; 6) [5, 6], 

11.106. /(a ■) = 2' /x1 ; a) [-8, -1]; 6) [-1, 1]. 

11.107. y=3 3 v /^l7 + Jc; a) [—7, 0]; 6) [1, 2]. 

11.108. f (x) = 2x 2 — In x; [1, e]. 

11.109. Hairra Han6ojn>mee 3HaqeHiie (JiyHxirmi/ (x) — cos x-J sin x b npo- 
MeacyTKe [0, je/2]. 

11.110. Hairni HaHMeHbiiiee 3Ha^emie 4 >vhkumh 



b iipoMeacyTKe (0, it). 

11 .111. HaflTH HanMeiituiee 3/(anemic (pyttKiimi 

1 1 

fM = -+ - 

>/i+ x n yj i - x 

b npoMeacyTKe [0, 1), n — hhcjio narypajibHoe. 

11.112. Hhcjio 18 pa36uTb Ha Tame flBa cnaraeMMX, hto6ij cyMMa hx 
KB ajipaTOB 6buia HaHMenbiueii. 

11.113. Hhcjio 180 pasOmb Ha Tpn nojioacHTejibHbix cnaraeMMX Tax, 
hto6m flBa H3 mix OTHOCHJiHCb xax 1:2, a npoH3BC/iCHMe apex cnaraeMux 
6 mjio HaM6ojibiiiHM. 

11.114. HaiiTH hhcjio, xoTopoe npeBbiuiajio 6bi cboh Kiia/ipaT Ha Max- 
CHMajibHoe 3HaneHHe. 

11.115. Tpe6yercx oropoflHTb 3a6opoM npuMoyroJibHUH ynacTOx 3 Cmjih 
ruiomajibio 294 m 2 h pa3flejTHTb 3aTeM 3 tot ynacTox 3a6opoM Ha nBe 
paBHtie HacrH. Ilpn xaxHx jikhchhux pa3Mepax yiacTxa juuiHa Bcero 3a6opa 
6yneT HaHMCHbiueH? 

11.116. ripHMoyrojibHbiH jihct acecTH HMeer jumeHHMe pa3Mepu 
5x8 am. B HeTupex ero yrnax Bbrpe3aioT oflHHaxoBbie XBaaparhi h aejiaioT 
OTxpbiTyK) xopo6xy, 3ara6ax xpax non rrpxMMM yrjiOM. KaxoBa naH6ojib- 
maa BMCCTHMOCTb nojiyHeHHOH xopo6x«? 

11.117. B npxMoyronbHUH TpeyrojibHHX c mnoTeHy30H 24 cm h yrjiOM 
60° BUHcaH npxMoyrojibHHX, ochobslhhc xoToporo jieaoiT aa rHrioTeHy3e. 
KaxoBbi jiojiacHbi 6hrrb ajihhm cropoH npaMoyxojibHHxa, hto6h ero iuio- 
inaflb 6buia HaH6ojibmeH? 

11.118. Rbc CTopoHbi napajmejiorpaMMa jiexaT Ha cropoHax aaHHoro 
TpeyrojibHHxa, a oflHa H3 ero Bepirnm npHHajyieacHT rpeTbeH cropoHe. Ilpn 
xaxHx ycjioBHsx iuiomaflb napajmejiorpaMMa SBJiaeTCx Han6ojTbuiefl? 

11.119. CpeAH paBHoGeflpeHHbrx TpeyronbHHXOB c naHHOH 6 oxoboh cto- 
poHOH a yxa3aTb TpeyrojibHHX HanGonbuieH ruiomanH. 

11.120. EoxoBbie crop ohm h MeHbinee ocHOBaHHe TpaneuHH hmoot 
OflHHaxoBMe fliiHHM — no 50 cm. HaHTH pa3Mep ee 6oju,mero ocHOBamia, 
rrpH kotopom ruiouiajib TpanenHH 6MJia 6 m HaH6oju>meH. 
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11.121. HaHTH flUHHti cropoH npsMoyroJibHHKa HanSoAbiiieH ruioiuaflH, 
BrmcaHHoro b npXMoyrojibHbiH TpeyrojibHHK co CTOpOHaMH 18, 24, 30 cm 
h HMeiomero c hhm o6luhh npaMofi jtoji. 

11.122. OnpeflejiHTb ajihhij ctopoh npxMoyrojibHHKa HaH6o.rn.meH iuio- 
maOH, BimcaHHoro b npuMoyrojibHyio Tpaneiyno c aahhamh ocHOBaHHH 24 
h 8 cm h ajiHHofi BbicoTbi 12 cm. (#Be Bepimmbi npaMoyrojibHHKa jieacax Ha 
6 okobux CTopoHax TpaneqHH, a oat apyrut — Ha ee 6ojibmeM ocHOBaHHH.) 

11.123. H3 nyHKTa A Ha nporyjixy Btimeji nemexoA co cxopocTbio 
v km/h. Ilocjie Toro xax oh OTomeji ot A Ha 6 km, H3 A caeflOM 3a hhm 
Bbiexaji BejiocHneflHCT, cxopocTb KOToporo 6bina Ha 9 km/h 6onbme CKopo- 
cth neniexofla. Koraa BenocaneAHCT AorHaii nemexoaa, ohh noBepHyaa 
naaaa h B03spaTHAHCb BMecre b A co cxopocTbio 4 km/h. Ilpa KaKOM 
jHaneHHif v BpeMH nporyaKH nemexona oKaaceTca HaaMeHbiiiHM? 

11.124. B paBHo6eapcHHbiH Tpeyr o.ilhhk c xuiHHaMH ctopoh 15, 15 
h 18 cm BimcaH napajuienorpaMM HanGojibrnea naoma/vi Tax, hto yi oa npii 
ocHOBaHHH y hhx o6ihhh. Hafira ajikhm cropoH napajmejiorpaMMa. 

11.125. B KaxoH xpyr mojkho BrmcaTb npaMoyrojibHHK HanSojibrneH 
imomaAH c nepHMCTpoM, paBHbiM 56 cm? 

11.126. BoKOBas cropoHa paBHo6eapeHHOH TpaneujiM paBHa ee MeHb- 
meMy ochob3hhk). KaxoB ao.iaceH 6hiTb yroa npa 6ojibmeM ocHOBaHHH, 
hto6m iuionjaip. TpaneipiH 6biJia Haa6ojibmeH? 

11.127. BejiHHHHa yrna npH Bepimme A TpaneuHH ABCD paBHa a. 
/JjiHHa 6okoboh CTopoHbi AB BflBoe 6ojibine ajihhm MCHbiuero ochobahhh 
BC. IIpH xaKOM 3HaneHHH a. BejiHHHHa yrna BAC OKaacerca HaHBojibmeii? 
MeMy paBHO 3 to HaH6ojn.mee 3HaneHHe? 

11.128. HafiTH KOCHHyc yrna npH Bepunme paBHo6enpeimoro Tpeyr oju.- 
HHKa, HMeiomero HaH6ojibiuyio nnomaAb npH abhiioh nocroanHofi pjiune 
MeAHamj, npoBeAeHHofl k ero 6okoboh cropoHe. 

11.129. BejiHHHHa yrna npH ocHOBaHHH paBHo6eApeHHoro TpeyrojibHHxa 
paBHa a. IIpH kakom 3HaneHHH a othoihchhc ajihh paAHycoB BimcaHHOH 
H OHHCaHHOH OKpyXHOCTCH «BJWeTCX Han6oJIbDlHM? HeMy paBHO 3TO ot- 
HomeHHe? 

11.130. Kaxae pa3Mepu HyacHO np&aaTb paauycy ocHOBamw h BbicoTe 
OTKpuToro UHJiHHAPHHecKoro 6axa, hto6u npn abhhom o6beMe V Ha ero 
rororoBACHHc noHino HaHMeabmee kojihhcctbo jmeroBoro Meranna? 

11.131. EoKOBaa rpaHb npaBHJibHofi HeTbipexyronbHOH niipaMHAw HMeeT 
nocToanHyio aanaHjayio nnomazp. h HaKJiOHeaa k iuiockocth ochobahhs iioa 
yraoM a, Ilpa kokom auaneHHH a o6beM nupaMHAU xBJiaeTCs naHSojibiuBM? 

11.132. B npaBHJibHyio neTbipexyrojibHyio napaMHAy c pe6poM ocHOBa- 
HHfl a H BhlCQTOH H BHHCHHa npaBHAbHaa HCTbipexyrOJIbHaa npM3Ma Tax, HTO 
ee BioKHee ocuoBaime jiexHT b ocHOBamm nupaMHAbi, a BepuiHHbi Bepxiiero 
ochobahm — aa 6oKOBbix pe6pax. Hahth A.'iKHy pe6pa ocHOBamia h AJiHHy 
Bbicoxbi npH3Mbi, HMeiomeH HaaSojibrnyio 6oKOByK> noBepxHOCib. 

11.133. BoKCBoe peopo npaBHAbHOH Tpeyr ojibhoh nupaMHAbi hmcct 
nocxomiHyio saAaHHyio AAHHy h cocraBJiaer c iuiocxocTbio ocHOBamw yroa 
a. IIpH xaKOM .iHaneHEH a o6beM nupaMHAbi UBiraeTC* HaH6ojibinHM? 

11.134. B npaBHAbHOH TpeyronbHOH impaMHAe SoxoBax rpaHb HMeeT 
3aAaHHyw nocToaHHyio nnomaub h cocTaBJiaer c miocKOcrbio ochobahh* 
yroa a. IIpH kakom 3hahchhh a paccTosHHe ot HCHTpa ochobahhh rmpaMHAM 
AO ee 6okoboh rpaHH kbjisctch Hau6oAbuiHM? 

11.135. B Konyc c 3aAAHHbiM nocTOHHHbiM o6beMOM Bmicaua impaMHAa; 
B ee OCHOBAHHH AeXHT paBHOSeApeHHblH TpeyTOJIbHHK, y KOToporo BejiHHHHa 
yrna npa BepuiHHe paBHa a. IIpH xaKOM 3HaneHHH a o6beM impaMHAU 
HBJiaerca HaHSojibniHM? 
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11.136. 06pa3yK>ma* KOHyca HMeeT nocToaHHyio n; iHHy m cocraBJiaeT 
c bucotoh KOHyca yroji a. B KOHyc Biincana npaBHJibHaa inecTHyrojibHaa 
npH3Ma c paBHtiMH ojumaMH pe6ep (ocHOBawie npH3Mbi JieacHT b iuiockocth 
ocHOBaHHH KOHyca). Ilpu KaKOM BHaqe HHH a 6oxoBaa noBepxHOCTH npH3Mbi 
HBJiaeTca Han6ojibmeH? 

11.137. IlepeMeHHaa y o6paTHO nponopAHOHajibHa nepeMeimofi x. Hafi- 
TH K034>4>HUHeHT k o6paTHOH nponopUHOHaJIbHOCTH H 3anOJIHHTb Ta6jIHHy: 


JC 


0,1 

9,6 

y 

30 


3,05 


Ha rpac})HKe 3aaaHHofl oOpaTHofi nponopuHOHajibHocTH HafiTH TOHKy, 
Gjinacafimyio k Hanajiy KOopjxuHaT O (0; 0). 

11.138. M3BecTHO, hto moiuhoctb P, OTnanaeMaa 3JieKTpHiecxHM 3Jie- 

E 2 R 


MeHTOM, onpeAejiacTca no 4>opMyne P= 




rne E — nocToaHHaa 3JieKT- 


poABHacymaa cnjia 3JieMeHTa, r — nocroaHHoe BHyrpennee conpoTHBJieHHe, 
R — BHcnmcc conpoTHBJieHHe. KaKiiM aojixho Cbitb BHeuiHee conpoTHBJie¬ 
HHe R, hto6h moiahoctb P 6buia HaH6ojibiiiefi? 

11.139. flaHa (JiyHKinw y = 6x 2 +l. HafiTH nanGojibuiee h HaHMeHb- 

niee 3HaieHHa npoH3BOflHofi Ha npoMeacyTKe [—1, 3]. 

11.140. CocTaBHTb ypaBHeHHe KacaTejibHofi k rpa<J)HKy ())yHKHHH 
y=x (In x— 1) b TOHKe Xo = e. 


11.141. CocTaBHTb ypaBHeHHe KacaTejibHofi k rpa^nxy 4>ynKnnn y=tg3x 
b TOHKe x Q =n/2. 


11.142. lion KaKHM yrnoM k och Ox HaKJiOHeHa KacaTejibHaH k rpa(})HKy 

(JjyHKAHH g (x) = X 2 In X B TOHKC x 0 = 1? 


11.143. CocTaBHTb ypaBHerae xacaTejibHofi k rpa4)HKy (jjyHKAHH y = 
x 3 + l 

=—-— b TOHKe ero nepeceneHHa c ocbio aocuHCC. 

11.144. Ha rpa<{>Hxe (fiyHKUHH y=x (x~4) 3 HafiTH tohkh, b kotopux 
K acaTejibHhie napajuiejibHbi och aGcnncc. 

11.145. IloKa3aTb, hto KacaTejibHbie, npoBeacHHue k rpa^micy <J>yHxmm 
x —4 

y= -b TOHKax ero nepecenemia c ochmh KoopAHHaT, napajuienbHbi. 

x—2 


11.146. OnpeneAHTb, non kakhm yrnoM CHHycoHAa y= —= sin 3x nepece- 

V3 

KaeT ocb a6ciwcc b Hanajie KoopAHHaT. 

11.147. Il0Ka3aTb, hto Ha rpa^HKe (JjyHKAHH y=x 3 + x 2 + x+l hct to- 
neK, b kotopux KacaTenbHHe napajuiejibHbi och a6cimcc. 

x* 

11.148. B KaKHX TOHKax KacaTenbHbie k KpHBO0y=Y—x 2 —x+1 napaji- 
jienbHbi npaMofi y= 2 jc — 1? 

X 3 

11.149. B KajcHx TOHKax KacarejibHaa k rpa<J)HKy 4>yHKmm f{x)=— — 


5x 2 

2 


+ 7x—4 o6pa3yer c ocbio Ox yron 45°? 
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11.150. nofl xajcHM yrjiOM x och Ox HannoHeua xacaTejibHaa, npoBeaeH- 
Hax k KpHBOH y=2x 3 —x b Toaxe ee nepeceneHHH c ocbio Oyl 

11.151. noa KaxHM yrjiOM x och Ox HaxnoHeHa xacaTejibHaa, npoBefleH- 
Haa k KpHBOH y=x 3 —x — 7x+6 b Tonxe M 0 ( 2 ; — 4 )? 


11.152. H3BecTH0, hto npaMaa v= — x - aBJiacrca xacaTejibHOH 

4 32 

K JIHHHH, 3aflaHHOH ypaBHCHHCM y = 0,5x 4 —X. HaHTH KOOpHHHaTU TOHeK 
xacaHHa. 

11.153. CocraBHTb ypaBHeHne xacaTejibHofi k rpa^nxy (Jiytucipin 


y—x 2 e 1 b Tonxe x— 1. 

11.154. CocraBHTb ypaBHeHHa xacaTenhHbix k kphbum y=2x 2 — 5 
u y=x 2 — 3x + 5, npoBe.qeHHbix qepe3 tohkh nepeceneHHa 3thx xpHBiax. 

11.155. Hafira yroji, Koropufi o6pa3yeT c ocbio op^Haar xacaTejibuaa 

2 1 

k KpHBOH y=- x — x , npoBeijetmaa b Tonxe c aocimccoH x = 1. 


11.156. CocTaBHTb ypaBHemia KacarejibHbix k KpHBOH y=x 2 — 4x+3, 
irpoxo/yuHiix aepc3 Tonxy M (2; —5). Cpejiaib aepTcac. 

11.157. CocraBHTb ypaBHCHne KacaTejibHoii k rpa<}>Hxy 4>yHKUHH y= 
= In (2e—x) b Toaxe x=e. 

11.158. CocraBHTb vpaBHemie KacaiejibHOH k rpacjmxy ^ynxmm / (x) = 
= 2 — 4x— 3x 2 b Toaxe x ~ — 2, 

11.159. B lam tobkhx jtjioboh K03<j>H>Hii«eHT xacaTejibHod k rpa(|>HKy 
(JtyHKUHH y =2x 3 — 2x 1 + x — J pa mu 2? 


11.160. B xaKHx TOHK'dx saca-reai-mca k rpa^axy ^ymctlKH y 



pa3yeT c ocbio Ox yro.i i35°? 
11.161. flana 4>yHxiuia /(x)- 


sm 


i n \ 

^4x— -J. TpeGveTca: 

а) cocraBHTb ypaBKenue xacaye.ob.HoS x rpa^nxy aanHoil 4>yHxiiHH 
b tohkc c a6cuHccoH x —a/6 (oKOHnarejibHije HHOiOBbie 3Ha°eHna oxpyrjMTb 
HO BToporo flecaTHHHoro 3Haxa); 

б) ycraHOBHTb, b xaxHX ronxax npoMeacyrKa O^x^a xacaTejibHaa 
x rpacjinxy naan oh $yHXHHH cocraBiiser c ocbio Ox yron 60°. 

2 f A 

11.162. flaHa (pyrncima / (x) — ~ cos | 3x— j. TpeGverca Hafir h: 

3 \ 6j 

а) yroji, o6pa30BaHHbiH c ocbH) Ox KacarejibHOH x rpacfmxy oaHHofi 
(JiyHxuHH b Tonse c aScuHCCOH x — njj, 

б) tohkh MHHHMyMa Ha npoMearyrKe [0, 7rl. 


11.163. B TOixe nepeceneHHa rpacJiaxoB ^yHKipiH y = 6/- v /x 

h y= 12x l/2 — 2x* /2 npoBepeaa xacarejibHaa x xaacooMy ipa^Hxy. Hafira 
pa3HocTb yriiOB, o6pa30BaHHux 3 thmh xacaTejibHbiMH c nojioacHTejibHbiM 
HanpaBJieHHeM och Ox. 

/ 2/3 

11.164. B Tonxe M (1; 8) x kphboh y=-y / (5—x ) 3 rrpoBeaeHa xacaTem.- 
Haa. HafiTH wuwy ee OTpe3xa, 3axjiKraeHHoro Measoy ochmh xoopaHHaT. * 

11.165. HafiTH ruiomaflb rpeyrojibHHxa, o6pa30BaHHoro 6nccexTpHcaMH 

xoopflHHaTHHx yrjiOB h xacaTejibHOH x kphboh y= v /x 2 — 5 b Tonxe M (3; 2). 

11.166. K nraep6ojie y=4/x npoBeoemj xacaTenbHbie: ojjHa — b Tonxe 
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M (2; 2), a flpyrne — napajuiejibHO npxMofi y= —4x. HafiTH ruiomaflH 
TpeyrojibHincoB, o6pa30BaHHUx xaatflofi m sthx xacaTejibHbix c ocxmh 
KOOpflHHaT. 

11.167. OrpC30K npOH3BOJIiHOH KacaTCJIbHOH X XpHBOH y= X 1 , 3aXJDO- 
ieHHUH Meatfly tohxoh xacaHHS h ocbio Ox, cnpoeunpoBaH Ha ocb Ox. 
noxaflarb, hto 3Ta npoexmix baboc 6ojibme npoexflHH aHajiorHHHoro orpe3- 
xa xacaTeflbHofi x xpHBofi y = x* c Tofi ace a&UHCCofi tohxh xacaimx. 

11.168. B npoH3BOJibHOH Toixe xpHBofi y=^/2x—x 1 npoBefleaa xaca- 
rejibHaa. IIoxaaaTb, hto fljiHHa OTpe3xa xacaTeflbHofi ot tohxh xacaHHx ao 
nepeceHeHHH c ocbio Oy paBHa op ah Hare tohxh nepeceneHns. 

Hafira tohxh sxcrpeMyMa <}>yHXHHH (11.169—11.172): 

x Inx+2 

11.169. y= — . 11.170. y =——. 

lnx x 


11.171. y = x 2 e *. 11.172. y = x 3 e *. 

11.173. Hafirra sxcTpcMyM (fryHKHHH y=x 2 — In (1 + 2 jc). 

11.174. Hafira tohxh 3KCTpeMyMa <})yHXflHH y=e *—e 2x h yroji 
Meatfly ocbio Ox h xacaTeflbHofi x rpatfjwcy flaHHofi (JjyHxiuiH b Tonxe 
c a6cflHCCofi x = 0. 

11.175. HafiTH tohxh 3xcrpeMyMa 4>ynKHHH y — e* sinx h yroji 
Meatfly ocbio Ox h xacaTeflbHofi x rpat^nxy flaHHofi ^yHXflHH b Tonxe 
c a6cflHccofi x = 0. 

11.176. HafiTH tohxh axcTpeMyMa (JjyHKflHH y=x—In (1 + x) h Tonxy Ha 
rpa(j)Hxe flaHHofi (JjynxHHH, b xoTopofi xacarejibHas x rpatjaixy napaflfleflbHa 
npXMofi, npoxoflapefi Hepe:i tohxh A (2; 3) h B (— 1; 4). 

3 

11.177. Hafira 3KcrpeMyMu ^yHxmm y=x 3 + - h cocraBHTb ypaBiiCHMe 

x 

xacaTeflbHofi x rpatJ>Hxy b Tonxe c aSctiHccofi x= —2. 

11.178. flaHa <J>yHXflH* y= — x*— 8x 2 + 9. HafiTH ee axcTpeMyMbi h op- 
AHHaTbi Tonex nepeceneHHx c rpa<j>HXOM <£yHXflHH y— —9x 2 + 9. 

HafiTH axcTpeMyMbi 4>yHXflHH h yxa3aTb npoMeacyrxa hx BoapacraHHa 
h y6bmaHHfl (11.179“—11.183): 

11.179. y = e~ x -e~' U . 11.180. y=x 2 e~ x . 

11.181. y=e *sinx, ecjm 0<x<7t. 

11.182. > = x + ln (l-2x). 11.183. y=~—. 

(x-5) J 

HafiTH npoMeacyTXH B03pacraHH» h ySbiBamix (JiymcmiH h tohxh sxct- 
peMyMa (11.184—11.201): 

11.184. y=———-. 

x 2 + l 

11.186. y=x 2 +-. 

x 

x 2 — 1 

11.188. y= -. 

x 2 +1 


11.185. y= 


11.187. y=x+- 


(x-2) J + l 
4 


11.189. y- 


(x-2) 2 
x 2 + 4 


11.190. 


x 2 — 4x 
x 2 —4x+9 


11.191. y = 


1 

x 2 + tx 
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11.192. y= 
11.194. y= 
11.196. y= 
11.198. y= 
11.200. y= 


x+2 

11.193. 

4 

x 2 — 9 

y x 2 —2x+2 

1-x 

11.195. 

3x 

(x—2) 3 ' 

^ x 2 +4x + 4 

x 2 +2x 

11.197. 

x— 1 

x-\ 

y x 2 —2x+2 

lx 

11.199. 

X 2 

x 2 + x + \ 

x 3 —1 

(x—3) J 

11.201. 

1 

X 2 

1 

I 

t 


HaifTH axcTpe m y mli 4>ynxAHH, yicajaTb npoMeacynca hx BoapacraHHa 
h y6uBaHHs, a Taxace HaiepTHTb 3cxn3bi rpa<j>nKOB <j>yHXAHH 
( 11 . 202 — 11 . 211 ): 


11.202. y=2 x 3 + 3x 2 -1. 
11.204. y=x 4 —10x 2 + 9. 
11.206. y—x 3 — 3x 1 + 2. 
11.208. y=8 + 2x 2 -x*. 

11.210. y=-x i -4x 1 . 

5 


11.203. y=0,5x*-4x 2 . 
x 3 x 2 

11.205. y= -2*+3. 

3 2 

11.207. y=2 x 3 -\5x 2 + 36x. 

x* 9 

11.209. y=- 2x 2 —. 

4 4 

11.211. y= 


1 +x 2 


11.212. ToHxa flBHxeTCH npxMoaHHCHHO no 3aKOHy s (/) = 3 ^ft 2 . Iloxa- 
3aTb, hto ee ycicopeHHe o6paTHO nponopunoHajibno xBanpaTy npofineHHoro 
paCCTOHHHfl. 

B 3anaaax 11.213—11.218 yxa3aa 3axoH npsMOJiHueHHoro flBHaceHHH 
s (/); m / BbipaaraioTca cootbctctbchho b MeTpax h cexyHAax. 

4/+3 

11.213. S (/) =-. HaHTH CKOpOCTb B MOMeHT t = 9. 

1+4 

11.214. s (/) = 2/ 3 —3/ + 4. HaHTH cxopocTb h ycicopeHHe b momcht t = 2. 

11.215. j (/)=0,5/ 4 — 5/ 3 +12/ 2 — 1. B xaxae momchth BpeMejm ycxope- 
hhc flBHaceHHs Teaa paBHO Hymo? 

11.216. s (/) = 8—2/+24/ 2 —0,3/ 5 . B xaxoii momcht BpeMeHH Teno hmc* 
eT HanOonbrayio acopocTb? Ham 3Ty cxopocTb. 

11.217. J(BH*eHiw flByx MaTepHajibHbix Toaex BflOJib oahoh npsMOH 
3aaaHM ypaBHeHHXMH Ji = 4/ 2 + 2, j 2 = 3/ 2 + 4/— 1. HaHTH cxopocTb AB Hace- 
HHH TOHejC B Te MOMeHTbl, KOTfla npOHACHHbie paCCTOXHHB paBHhl. 

11.218. IIpaMOJiHHeHHbie abhxchhjj HByx MaTepnajibHbix Tonex aaaaHhi 
ypaBHeHHBMH S\ — 2t 3 — 5/ 2 —3/, j 2 = 2/ — 3/ 2 -ll/+7. HaHTH ycxopeHHB 


TOHeK B TOT MOMeHT, XOTfla CKOpOCTH HX paBHbl. 

11.219. JIbc touch ABHicyTca no och Ox. KoopAHHaTa x x nepBOH touch 
onpeAenaeTCs <J)opMynoH x 1 = 3/ 2 — 5, xoopAHHaTa x 2 BTopofi touch — 
(jjopMynofi x 2 = 3/ 2 —/+1 (x\, x 2 — b MeTpax, t — b cexyanax). HaHTH 
CXOpOCTH ABHXeHHX TOieX B TOT MOMeHT, KOTAa KOOpAHHATbl TOHex paBHbl. 

11.220. Teno, BbmymeHHoe BepTHxajibHO BBepx, abhxctch no aaxoHy: 
a) h (/) = 8/—5/ 2 hah 6) h (/)=4+8/—5/ 2 (h — b MeTpax, / — b cexynAax). 
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Hafira CKOpoCTh TCJia B MOMCHT COIipHXOCHOBCHHK c 3eMjieii (ycxopeHHe 
g CHHTaTb paBHUM 10 m/c 2 ). 

11.221. TeJio Maccofi mo flBuaceTca rrpaMOJiHHefiHO no 3aKOHy j (r) = 
2 

=——-. flOKa3an>, hto CHna, neficTByiomas Ha Teno, irponopimoHajibHa 
xy6y npoSneHHoro nyra. 

11.222. Teno Maccofi mo nBHxeTCs npxMOJiHHefiHO no 3axoHy s (t) = 

= at 1 + /it + y (a, /?, y — nocToaHHhie). /^oxanara, hto cnjxa, fleficTByiomas Ha 
Teno, nocroaHHa. 

11.223. Pannyc inapa r paBHOMcpHO B03pacraeT co cxopocrbio 2 cm/c. 
C KaKMMH cKopocraMH B03pacraioT noBepxHOCTb h o6teM inapa? Hafira 3th 
CKOpOCTH B MOMCHT, KOTfla T flOCTHTHCT 10 CM. (FIpH 1=0 BCJIHHHHa r=0.) 

11.224. Yroji a, Ha KOTopufi noBepHCTca xoneco eepea npoMeacyrox 
BpcMCHH t, paBeH <x = 3/ 2 —12/+36 (a — b pannanax, t — b cexyHnax). 
Hafira yrnoByio cxopocrb co b momcht / = 4 h onpenenHTb, b xaxofl momcht 
epeMCHH KOJieco ocTaHOBHTca. 

11.225. B tohkom HcojxRopojmoM CTepa.ee, HMCiomeM nmaiy 25 cm, 
Macca (b rpaMMax) pacnpc^ejiaeTca no 3axoHy g (/) = 4/ 2 — 21, rne / — pac- 
CToaHne ot Hanana crepxHa no moGofi ero tohxh. Hafira nnoraocTb 
cTepxHa Ha paccToaHHH 4 cm ot Havana CTepacna m epenHioio rmoTHocTb 
crepacHH. 

11.226. /JaHa (}>ynKUHH / (x) = |x|. HairacaTb Bbipaacewie ncpBOo6pa3Hofi 
(J)yHKHHH. 

HafiTH (J)yHKiinK) F (x), rpa<J)itx xoTopofi npoxonuT qepe3 3anaHHyw 
TOHKy Mo (x; y) (11.227—11.228): 

11.227. F' (x) = 4x 2 + 9x ~ 2 ; M 0 (3; -2). 

X 3 1 

11.228. F’ (x)=y-4x+-; M 0 (2; 1). 

flnst nainiofi (J)yiiKUHH / (x) Hafira nepBoo6pa3HyK> F (x), ipa<))HK xoto- 
pofi npoxonHT icpea 3anaHHyio Tonxy M 0 (xo; yo) (11.229—11.232): 

11.229. /(x) = x*; M 0 (-1; 2). 11.230. /(x) = sin 2x; M 0 (0; 1). 

11.231. /(x)=—;M 0 ; -1 j. 11.232. /(x) = x-*; M 0 (2; -3). 

sin 2 3x \12 / 

11.233. Hafira <J>yHxmno F (x), ecnn H3Becrao, hto F' (x) = 4x 3 — 3x 2 
h tto F (1) = 3. 

11.234. JJnsi 4>yHiumH /(x) = cos4x Hafira nepB0o6pa3Hyio F (x), ecjm 
H3BCCTHO, TTO F (n/24) = —1. 

11.235. Hafira (JjyHxmoo S (x), ecjm ee npoH3BonHaa S' (x) = 2/y5—x 
H S (1)= —1. 

11.236. HeMy paBeH nyra, npofineHHbifi Toixofi, nsHxymefica npaMOim- 
HefiHO, 3a 0Tpe30x bpcmchh ot p = 1 no ti=A, ecna cxopocra tohxh 

v (t) = 2t 2 + 3t (t — b cexyanax, v — b m/c)? HeMy paBHO ycxopeHnc tohkh 
B MOMCHT / = 2? 

11.237. Teno nBH*erca npaMOjmHefiHo co cxopocrbio v (t) = 3 y/l+t 
(/ — b cexyHnax, v — b m/c). Hafira nyra, npofineHHbifi tcjiom 3a nepBbie 
7 c. McMy paBHO ycxopeHHe rena b momcht t—7? 

BbiaHcnHTb HHTerpaJibi (11.238—11.263): 


9-362 
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11.238. J cos 2 xdx. 


, f4L 

J v*’ 

8 

3x/2 

MB* - 


11.242, 


11.244. J sin ^ dLxr. 

—71 

2*/3 

11.246. J sin — Ix^dx. 

o 

-54 _ 

11.248. 1*^2 


11.248 


11.250. \ y/l^xdx. 


11.252. 


0,3 

J ( ta ~£) 


11.254. J (tgx+ctgx) -1 dx. 

ic/6 

*/2 

11.256. J sin 4 .xdx. 


11.258. 


11.239. j sin 2 2.x dx. 

—n 
*/4 

11.241. J (sin2/—cos2/) a dt. 
0 

11.243. J cos —3x^ dx. 
o 

”12 

11.245. J sin xcosxdx. 
o 

2 

11.247. J (1 -f 3x) 4 dx. 
o 

7/3 

11.249. f X == dx. 

J *y/3x+l 
0 

f ^ 

11.251. -. 

J 0,5x 

l 

l 

r * 

11.253. —==. 

J Vl+2x 
0 
x 

11.255. Jcos 4 xdx. 


11.257. J- 
0 

15 

11.259. J 


,/9 + 16x 


y/x+10 — VX+1 


11.260. Jf sin 2x cos 3 xdx. 11.261. J sin 4xsin 5x dx. 


11.262. J cos3xcos2xdx. 11.263. J (lO^ 4 — smnx)dx. 
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BhiHHCjmTb iuiomaflH (jmryp, orpaHHHeHHbix 3a/ianHbiMii jihhhhmh 
(11.264—11.272): 

11.264. y=x 3 ,y= 1 hx = 2. 

11.265. y=co sx, y = 0, x= —re/4 h x=re/4. 

11.266. y--Jx, y =2 h x=9. 

11.267. y=x 3 h y = y/x. 

11.268. y=2x-x 2 hj>=3/4. 

11.269. y=x* h y=x. 

11.270. y= 1/x 2 , y=0, x=0,5 h x=2,5. 

11.271. y=5/x h y=6—x. 

11.272. y = x 3 —4x, y=0, x>0. 

11.273. Hafira iuioiqaab (Jmrypu, orpaimneHHOH napaOonoH 
y=2x 2 — 2x+\, npHMHMH x=0 h y = 6 h xacaTejibHofi a aarnoH napa6oJie 
B TOHKe C aScilHCCOH Xo = 2. 

11.274. HarmcaTb flHfJx^epemuiajibHoe ypaBHeHHe ana rapMOHHHecaoro 
KOJie6aHHa: a) y= —4sin (2x+3); 6) >> = 3,8 cos (0,6x —10). 

11.275. Ha&rH ABa otjihbhmx ot Hyna pememia aH<jM}>epeHipiajii>Horo 
ypaBHeHHa: a) y'= —36 y\ 6) y"= —36 y. 



PEIIIEHHfl, yKA3AHHfl, OTBETLI 


1 . 001 . 


1 . 002 . 


1.003. 


TJ1ABA 1 

TOaCflECrBEHHUE IIPE0BPA30BAHH8 
AJ1TEBPAMHECKMX BMPABCEHHft 


□ BBeaeM o6o3Haiema: 
1 1 
a b+c 


1 1 
— -j- 

a b+c 


( b 2 +c 2 —a 2 \ a 


—b—c 


abc 


- = C. 


Toraa aaaaHHOe BupaxeHHe npHMer bha AB:C. B BupaxeaHH A no- 
nyCTHMWMH JIBMIOTCa 3H&H6BHB a#0, A#0, c?0, bit—c. npBBeax apo 6h 

b + c—a 

e ofimeMy 3HaMeHaTe.no, nojiy^HM A —-; ana BbipaxeHHs B, Hcnojiuys 

b+c+a 

(b+c) 2 —a 2 (b+c+a)(b + c—a) 

(JjopMynu (1.8), (1.9), hbxoahm B= -—-= -—-. Cneflo- 


2 be 

BHTOIBHO, 

b+c—a (b+c+a) (b+c—a) (b+c—a) 2 

b+c+a 2be 2be 

(b+c—a) 2 abc a (b+c—a) 2 

A B:C~ -•-*>-. 

2be a—b—c 2 (a—b—c) 

IlOACTBBHB 3a^aHHHe 3HaieHKE, HMeCM 

(-11,05 +1,07 - 0,02)* • 0,02 10 1 0,02 


2bc 


2 10 


0 , 1 . 


2(0,02+11,05-1,07) 

□ Crojnnne b 3HBMGH&TGJIG EBaflpaTHut TpexHjieHW paanoxHM Ha mhoxh- 
xejiH: < 2 +3/+2«(<+l) (f+2); < 2 +4< + 3 = (f+l) (t+3); f 2 +5/+6 = 
= (<+2) (/+3). Orcaofla bhaho, tto ajia cymecrBOBaHtw ApoSei hcoBxoahmo, 
hto6u t+ — 1; /# —2; tit—3. npHseAJi cywuy apo6efi e o6meMy 3HaMeaa- 
Tejuo, nojiyaHM 

2/ 1 2(t 2 + 3t+2) 2 

-+ - +- 


1 


(<+l)(<+2) (f+1) (f+3) (f+3)(f+2) (<+l) (t+2) (1+3) t+3 
h aajiee 

/ 2 V (i-3) 2 +12t ^ m 
\t + 3j 2 

(a—b'f+ab 


□ IIojioxhm A > 


a s +b s +a 2 b 3 +a 3 b 2 ; C=*(a* +b 2 +a 2 b+ 


(a+bf—ab 

+ab 2 ) (a 3 —b 3 ). IIpeoSpasyM saamoe na BanHcaamax BbipaxeHri, acnojasys 
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fljis paanoaceHHS Ha MHOXHTejra <J>opMy;iu (1.9), (1.13), (1.14) a rpynnapOBKy 
a 2 — ab+b 2 

hjxchob: A—— -;; B=a s +a 2 b 2 +b s +a 2 b 3 =a 3 (a 2 +6 2 )+6 3 (a 2 + 


a 2 +ab+b 2 ’ 


+b 2 )—(a 3 +b 3 ) ( a 2 +b 2 ); C^a 3 +b 3 +a 2 b+ab 2 (a 
+ab 2 )) (a 3 —6*)=(a+6) (a 2 + b 2 ) (a 3 —b 3 ). Tor.ua i 

B a 2 -ab+b 2 (a+6)(a 2 +6 2 )(a 3 -6 3 ) 

' C~a 2 +ab+b 2 (a 2 +6 2 )(a 3 +6 3 ) 

(a 2 —a6+6 2 ) (a+6) (a— b) (a 2 + a6+6 2 ) (a 2 + 6 2 ) 

(a 2 +a6+6 2 ) ( a 2 +b 2 ) (a+b) (a 2 —a6+6 2 ) 


3 -6 3 )=((a 3 +a 2 6)+(6 3 + 
noaymM 


=a—b, rae a=/± —b .I 


1.004. 0,04. 1.005. (min) . 1.006. (6 + l)/(6-2a). 1.007. 1+3* 2 . 

1.008. 1. 1.009. (x-y)/(x+y). 1.010. 1. 1.011. 1 /(xy). 

1.012. 24/(5_y—2x). 1.013. 20. 1.014. 2a + 3. 1.015. l+2x 
1.016. 0,5. 1.017. (a-b)/(a + b). 1.018. 1. 1.019. 1/4. 

1.020. -1. 1.021. 2x— 1. 1.022. 1. 1.023. 0,5a 3 (a-1). 

1.024. -7/24. 1.025. l/(o6). 

1.026. □ Hcnojii>3ya aim nepBoro MHOanrreaa 3aaaHHoro supaaceima (Jiopinyjiy (1.9), 
nojiyHHM 


jm 1 — 9 / m 1 — 9 /m 2 —9 

-v/m— /-H2 /m-/-— 

V m V m y m 


2*]m 2 —m 2 +9 2 (m+3) 

= V»H- 


/(ajiee hbxoahm 


y/m 
2 (m + 3) 




m 


V' 


±1 } .4 K, 

'm V 4 = 


2 (m+3) 


1.027. □ Hcnojn.3ya ^opMyjnj (1.7), (1.8). 
(2b Vi )-(a"b- 2 ) 


J2 

), (1.9), 


V2(m+3). 


HaXOAHM 




3/4, ,2 3/4 -1/3 , 2/3 2 

(a 6 -1 ) +2'3a 6 +(36 ) 


3/4 3/4 

(36 +a 6 2 ) (36 -a 6 2 ) 2/3 4 / 3-1 

--= 36 —a 6 . 

3/4 A-1^2«. 2/3 

a 6 *+36 

Toraa aaaaHHoe Bupaxerare npeo6pa3yerca ra*: 


2/3 3/4 -1 

(36 —a 6 ) 


3/4 _.J/3 

a —36 


, 2 ,-,3/3 3/4 

6 2 (36 -a ) 

*3/4 5/3 

6 (a —36 ) 


= — 6 , 


onyaa npa 6=4 nojiyiaeM otbct: —4. ■ 

1.028. □ Bocnojn>30BaBiuHCb <}>opMymMH (1.20) h (1.23), npeo6pa3yeM pa3Hocn> 


b HHCJiHTejxe: 

JIBHO, 


/ (r 2 +4) 

w 


3/2 


(r 2 —4) 3/2 v /(r 2 +4)- N /r 2 -4 




Vkl 


. CieflOBaTe- 


v / r *+ 4 _ > / r 2 _ 4\2 r 2 +4—2>/r 4 —16+r 2 —4 2 


Vm 


-J’ 




Vr 1 


_ (r 2 -Vr 4 —16). 



npon3Befl« oeoetme, nooyoHM OTBex: 


2 V' 


1.029. □ IlpHMeHJM (fcopMyjiy (1.8), b *£BCJiHTejie nojiyiBM 


1 i 

--1 --i 


l l 

- 2 


-3/ ) = 

1111 11 

(x*—3x") x- (>-3 ^J£±?*2 
Hcnojiwys <J»pMyjiy (1.9), npeo6pa3yeM 3H2MeHareju>: 

2 m+ji 2 m-fn 


1 

~ 2 


m mn n mn 

x +6x +9x — 12x 


Otcioos hsxoobm 
1111 


-M- 


(/W) (f-^) 


2 1 1 
m n 

X +3* 


l 

- 2 


M 


1.030. □ 3aecb aonycTHMMMH snaxeiiHHMH BtrpaaceHHa as.uuoTCS tojibico anaaenHsi 

x>a, roe a> 0. Hcnooi>3ys paaeHCTBO x—a=y/x—a'y/x—a u npHBeos cyMMy 
opo6ea b cicofitcax c o6ioeMy 3HaMeHare;no, noayHHM 


yjx—a 


■Jx—a-Jx—a 


y/x+a+y/x—a y/x— a(y/x+a—yjx— a) 2a 

a 


yjx—a j — yjx 1 —a 1 

(2 y/x+a)= -. 


Toros 


y/x 1 —a 




y/x 1 -,! 1 


y/x 1 -a 1 


z=\. 


1.031. □ ITpHMeaas (jx>pMy;nj (1.7), (1.9), (1.10), (1.14) h (1.16), b nepBOH CKo6tce 
nooysHM 

V2 3 -/ 3 + Z J ‘ ^ = V(2 -0 (4+2/+/ 2 ) + 

V (2-0 3 V V(2-t)V 


>V 4 + 2 <+f J ' 


2—r-t-/ 2 - 3 y/4+2t+t 1 


VP-0* N/p-fl* 

IIpHBefls k o6meMy 3HSMCHSTejoo opo6a bo Bropoa cico6ice, HMeeM 


y/l—y/t 


? + 
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1 20 

4-—=-- =-. OicOHHtiTejLbHO naxoAHM 

yjh. + ijt 2 — / 

2 3 yj4 + 2l + t 2 20 _ 3 0-< 3 

V(2-o a ' 2 _-' _ 0 

1.032. x — 1. 1.033. 2 (yfp+y/q) 2 /(p-q). 1.034. (0 + 0) 2 /(a-6). 1.035. 0,2. 

1.036. 0. 1.037. 1 /(ab). 1.038. (0i-0) 2 . 1.039. y 2 . 1.040. (<+l)/<. 1.041. -4. 

16 xJx j - \/x + *yfy m r 

1.042.-—- 1.043. x + 1. 1.044. 0-1. 1045. ~-1.046. Jy. 

(1-X 2 )(X-1) 4 y/ X -*y/y 

1.047. \z tP -z lq \. 1.048. 0. 1.049. 16. 1.050. 2 6 0 5 /"- 1.051. l/0 2 -l. 

1.052. — yjx npa xe(0, 2); 0c npH xe(2, 00 ). 1.053. 06x. 1.054. 3 n /20jc. 1.055. 1. 
1.056. l/ t2 y/a 2 b. 1.057. ± 6 0. 1.058. 2/(x 2 -a 2 ). 1.059. -1. 1.060. 1/a. 1.061. 

— (*0c— *y/y). 1.062. a 16 . 1.063. a^ + b'^. 1.064. a—b. 1.065. (0n—0j)/m. 

1.066. 3 0 2 -V* 2 . 1067. 1. 1.068. - - - 1.069. 6. 1.070. y/1 2 -4/(1 + 

aC^/a-^/a) _ _ 

+ 2). 1.071. 1. 1.072. -25 npa a>0; 25 npa a<0. 1.073. -y/ac. 1.074. 0 +x. 
IP 1/3 

1.075. 2. 1.076. 3. 1.077. 1.078. 1/(jc 2 — 1). 1.079. 20. 1.080. 0. 1.081. 

6 0V 


z lKp 3) . 1.082. —^ - . 1.083. 5. 1.084. 4p-j4p 2 -\. 1.085. Ja 1 - 1. 1.086. 

4(a 2 -x) 

—^—=. 1.087. -3/i (m+p). 1.088. -0x(l+— \ 1.089. (l-a)/0. 1.090. 

yfa + y/2 \ x V 


— I/(a 2 +a+l). 1.091. I. 1.092. 


1 — -Jx 
l-x 


. 1.093. -1. 1.094. q(p + q). 1.095. 5. 


1.096. l-x 2 . 1.097. —. 1.098. 3 y/x+y~ 3 y/x-y. 1.099. 1/2. 1.100. x+y. 
1 ~P* 

1.101. 2. 1.102. 1. 1.103. -1. 1.104. z (z+l) (z+2). 1.105. -0/(2 a). 1.106. 1-a 
npa ae(— 00 , —1); a—1 npa ae(— 1, 0)U(0, 1)(J(1, 00 ). 1.107. a/2. 1.108. 
(a + b) 3 y/b 2 + 2a\ 1.109. -1. 1.110. 29/35. 1.111. 100. 1.112. 1/3. 1.113.'0 + 


+V*- 1-114. 16a 2 . 1.115. (a+b) 2 . 1.116. 1/m 2 . 1.117. -a 2 . 1.118. 1/2. 

1.119. □ 3anameM lacuia noa 3 Ham i MH paaaxajiOB b apyroM aane: 


J ' 6 3 16-2 3 J^—ll 3 0'30. IlpHMCBHB (J/opMyjiy (1.19), 1 


.lyra* 5'4 *08+4 6 08—22 *08—2 ‘08. ■ 
1.120. 3/5. 1.121. 31/3. 1.122. ,2 02. 1.123. 0,1. 1.124. 0. 
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1.125. □ D6o3HaiHM npaj yw h aeByw lacra paBencTBa cootbctctbchho <iepe3 a 
h A. Tax icax a> 0, A >0, to H3 paseHCTsa a J =A 2 6yaet cjieaoBa-n. paaeHCTBO 
a = A. PlMeeM 

/ y/V^ + v/yi-l-VV^-y/v/i-A 2 _ ^ 

' y/*y/21-^2y/3 + \ ' 

‘Jn + yJy/l-l-lJy/n-y/l+X+'Jn-JjZ-X 
*Jn-y]zj3+\ 

2(V27-y / 3 v /3- v /3-H) ^ 

V27~x/273 + l 

1.135. 0. 1.136. 0. 1.137. —. 1.138. -3/4. 1.139. 3/4. 1.140. 0,2. 1.141. 6. 
ab 

1.142. -v/6/2. 1.143. (a -A). 1.144. (a +6). 1.145. 1. 

1.146. □ *Ito6m OCBo6oflHTbCS OT HppaUHOHaJIiBOCTH B 3HBMeHBTCJie, YMHOXHM 
iHCJiirrejib h 3BBMeHiiTeju» Ha BBtpaaceHHe, conpsoceHnoe SHaMeHaTCJiio: 

(2-y/2)-y/3 (2+73+75 _ 

(2+ v / 2)-\/3 (2+ v / 2)+v / 3 

(2-V2) (2+ v /2)-y / 3 (2+ v /2)+y / 3 (2~Jl)-3 

(2+V2) j -3 

-1-2v / 3-V3'V2+2 > /3-v / 2V3 1 + 2^6 

3+4^2 3+4^2 

CHoaa npoHsaeas asajicnnHue aeScTBHs, HaxojXBM 

1+2763-4^/2 (1+276) (3-472) ^ 

3+472 3-472 23 


1.147. 2 (* 7 3 -® 72)(73 + V2)(3 + 72 )- 1-148. (Vl3 + 73) (7l3 + 3). 1.149. 
-(4 + 372) (5 + 373)/2. 1.150. (?72+273—730)/2. 1.151. (7 a + 1 Ja)(a + 

+V« 1 + S 7‘»)/«- 

1.152 □ IlycTB a h b — acroMue iHCjia; Toraa a+A = ll h aA=21. CorjiacHO 
<j)opMyne (1.11), HMCeM (a+A) 3 =a 3 +A 3 +3oA (a+A). QieaoBaTejibHO, 
a 3 +A 3 =(a+A) 3 —3aA (a+A), t. e. a 3 + A 3 = ll 3 -3 21 11=638. ■ 

1.154. 6. 1.155. 5. 1.157. a) 2y/3/3; 6) 4. 

1.158. □ I cnoco6. Ko34>4)HUHeHTbi HHcnsrejis b 3HaMeaaTejisi npeo6pa3yeM Tax, 
tto6h mo*ho 6ujio BUHecTH o6uihh mhoxhtcjii.: a 3 — 2a s + 5a+26=a 3 + 
+2a J -4a a -8a + 13a+26=a a (a+2)-4a (a+2)+13a (a + 2) = (a+2)(a a - 
—4a+13); a 3 —5a 2 + 17a—13=a 3 — a 1 — 4a a +4a + 13a—13=(a— 1) (a —4a+ 

a+2 

+ 13). IIpoB3Befla ae.ieHHe, nojiy^HM otbct:-. 

a—1 

II caoco6. flpeacTasHM CBo6oAHtie “uiema mhotohjichob b bhoc 26=1 '2'13 
h 13=1’13. fjfli »e npoBepaeM, He MuueTca jib xa»AMft B3 MHOXHreJieS 
xopHeM 3aaaaHoro MHorouwHa; ana. aroro noacraB/uteM ero co 3aaxoM «+» 
hjih «—» b MHOrotrieH. JJjia MHOrouieHa a 3 —2a 3 +5a+26 tbkhm xopseM 
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asjiaerca — 2 (nocmojisicy (—2) 3 — 2 (—2) 2 + 5 (-2)+26=0). Tenepb acjichb* 
eM MHorouieHa aa pa3Hocn> a— ( —2) iiohh3hm ere CTenem. Ha enHHHay; HMeew 
(a 3 —2tf 2 +5a+26):(a+2)=a 2 —4 <j + 13. TaxHM o6pa30M, nonytaeM pa3jio*e- 
HHe Ha MHOiHTejui: (a 4-2) (a 3 —4a+13). 3necb KBaaparaufl TpexsjieHHe BMeer 
Kopseft, Tax sax D<0. 3to pa3/io*eHHe eoHHCTBeHHO. AnanorHiHO pa3jiaraeM 
apyroft MHorouieH h b peaynbTare nonynaeM tot *e OTBer. ■ 

1.159. □ Pa3Jio*HM MHoronieEbi rpeTbeft creneHH Ha mboxhtuu (cm. 3aaa>jy 
1.158): p 3 +4p 2 + 10p+12-(p + 2) (p 1 +2p+6); p 3 -/> 2 + 2/>+16=«(p+2) (p 3 - 
— 3p+8); p 3 —3p 3 + 8p-p (p 2 — 3p+8). Torna nonyiHM 

' (p+2) (p 3 +2p+6) p(p 3 -3p+8) 

(p+2)(p i -3p+8) (p 3 + 2p+6) ~ P ' 


1.160. □ BunojiHHM yita3aHHije neficTBHJi BHyTpH ckoSok, npaseag apo6n t ofimeMy 
3HaMeHaTejno: 

z—2 z 2 +8z+4 1 

z 2 + 2z+4 (z—2) (z 2 + 2z+4) z—2 
z 2 —4z+4+z J + 8z+4—z 2 —2z—4 1 

(z—2) (z 2 + 2z+4) ~ 2—2 


3ateM ynpocTHM BTOpyw npo6b: 
z 3 +2z J +2z+4 (z+2)(z 2 + 2) z+2 
z 3 —2z 2 + 2z—4 (z~2)(z 2 + 2) z—2 


OicoHiaTeabHO nojiyaHM • 


1 z—2 1 


1.161. □ 1) 


z—2z+2 z+2 
x 4 +5x 3 + 15x-9 x 4 —9+5x (x 2 + 3) (x 2 +3) (x 2 —3 + 5x) 


s + 3x 4 


x 4 (x 2 +3) 


x 4 (x 2 +3) 


x 2 + 5x—3 


x J +5x—3 9 (x+2) (x + 3) 

2 )-:-+— — 


3) 


(x+2) (x+3) 


x (x+2) (x + 3) 


x (x 2 —4) + 3 (x 2 —4) (x + 3) (x+2) (x—2) x-2 


1.162. □ PaccMOTpHM Bupaacerae ^x J 4——14 ^xH—^ +77. fljis ero ynpome- 

hhb Bocno.Tb3yeMca noacraHOBKOH x 4— = r, Toraa x 2 h—- = z 2 —2. CneaoBaTe- 

x x 2 

jibHO, (z 2 —2) 2 — 14z 2 + 77=z 4 — 18z 2 +81 =(z 2 —9) 3 h.ih ^x 2 +24—9^ = 

(in 1 V (**-7* 2 +l) 2 T 

= ( x 2 —7 h— ) -. Tenepb 3aaaHHoe Bbipaxerae npaMer bha 

\ x 2 / . x 4 

, , , (x 4 —7x 2 +l) 2 1 

(x 4 -7x 2 + l)- 2 ---—-.OTBeT: 5 4 /125 = 5. ■ 

X 4 X 4 

1.163. □ IlepBas apo6b nocae o6wjhhx npeo6pa30BaHHH npHMeT caeayioniHfi bha: 
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(4x) 2 +4bx+4 


(bx+2) 1 


bx+2 


bx(b(2+bx)-2x(2+bx )) bx (2+bx) (b-2x) bx(b-lx) 
(2x+b) (2x—b) 2x+b 


YnpocTHM BTopyio apo6b: 
bx+2 


/ bx+2 2x+b \ bx 

\bx{b-2x)~b(b-2x)} 2 

r a 2 +1 

1.164. VS/5. 1.165. -. 1.166. 


b (b—2x) 2 b(b-2x) 

2x+b \bx bx+2—2x 2 —bx bx 1-x 2 


. Toraa nojiyiHM 


bx (b—2x) 
a+2 


2 b — 2x 


a—l 


jc + 3 

1.167. a 1 x 1 — b 2 y 1 . 1.168.-. 

a 2 (a-l) 2 x — 1 


1.169. □ KrofSbi pa3.io*HTb iHCjnrrejib Ha MHOxarejiH, npoasBeaeM c.ieoyiomee 

npeo6pa30BaHHe: x 4 '+l=x* + 2x 2 + \ — lx 2 = (x 2 + l) 2 — (y/2x) 2 —{x 2 +1 + 

+ ^Jlx) {x 2 + \--j2x). Toraa iHC.iHTe.ib npnMeT Baa (x 2 + -Jlx+ 1) (x 2 — 

—-«/2x+l) + (x 2 + N /2x +1) = (x 2 + x N /2x +1) (x 2 — x N /2 4-2). Tbkhm o6pa30M, 
nojiyiHM 

(x 2 + xv / 2+l)(x 2 -x v /2+2) , /: , /; , , 

----=-x- v /2 = x 2 4-x v /24-1 —xv2 = x 2 4-1. ■ 

x 2 -xj2 + 2 

1.170. □ Tpexi.ieH a 3 — 3a 2 +4 b ihcjiht eae rpyrniHpoBxoft pai.io*HM Ha mhoxhtc- 
jih: a 3 — 3a 2 +4=(a + l) (a — 2) 2 . AHaaorHiHO pawoxnM Ha mhoxhtcjih rpex- 
uieH b 3BaMeaaTeae: a 3 + 3a 2 —4=(a — 1) (a + 2) 2 . ripoaoaxas pauiaraTb >ta 
MHOMxejiH ihcjiht ena h 3HaMeBaieJu. apo6h, nojiyiHM 

(a + 1) (a—2) 2 + (a 1 —4)- v /a 2 — 1 
- - ■ = 

(a—1) (a + 2) 2 + (a 2 -4X/a 2 -l 
Va + 1 (a—2) ((a-2)v/o + i+(o+2)v/o-l)_ 
y/a -1 (a+2) ((a + 2) > /a-l+(a-2)V'a+l) 

•Ja+\{a-2)(a(^Ja+\+-Ja—\)—2(-Ja + \—y/a—Vf) (a —2)>/a+l ^ 

y/a -1 (a+2) (a (x/a+1 + y/a-l)-2 (y/a +1 -ja-1)) (a + 2)y/a- 1 

3/4 3/4 

1.171. □ BnyipH cko6ok iHCaareoa BboteceM o6nmft mkoxhtcju.: ab (ab — 

, 2/3 2/4 3/3 1/4 3/4 1/3 1/4 

—6a o +12a o — 8) — ab (a o — 2) ; roraa iHCjiHTeju. byaeT paseH 

a 2/1 /> ,/2 (a'/ 3 A 1 /4 —2) 2 . AHaaorHiHO npeo6pa3yeM rpexi.ieH b 3HaMeuaTeae: 
2/3 1/2 2/3 1/2 1/3 1/4 2/3 1/2 1/3 1/4 

a b (a b —4a e +4) —a b (a b —2) . OKomaiejitHO naxo- 


flHM - 


2/3 , 1/2 1/3 1/4 

a b (a b —2) 2 

2/3 x 1/2 , 1/3 V 4 
a b (a b — 2) 2 


■ 1. 


1.172. □ 3anameM iHc.iHTe.ib b c.ieoyiomeM BHae: 
x+ 3 yj2ax 2 


1/3 1/3 2/3 

x+2 a x 
=-l=----—1> 


2/3 . 1/3 -1/3 1/3 
x (x +2 a ) 


2a+ 3 y/*a 2 x 2a+4 1/3 a V3 x 1/3 


- 2/3 2/3 1/3 1/3 1/3 

2 a (2 a +x ) 
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. BHyTpH cko6ok 


1.173. 


1.174. 


1.175. 


2/3 


-1 = 


2/3 ,2/3 

x -(2a) 


(2a) 


2/3 


(227) 


2/3 


Tor,na apo6b 6y«eT paBHa 


2/3 x 2/3 

x -(2a) 


'/3 , „ ,1/3 
x + (2a) 


nojiyaBM 

1/3 \ ,1/3 

x + (2a) 


,2/3 . 1/3 ,1/3 2/3 

(2a) (x -(2a) ) (2a) 


, 1/3 ,1/3 ,1/3 1/3 

1 x 4- (2tf ) — (2d) x 


(2a) 2/3 (2a)' /3 


OKOHiaTejIBHO HaXO/JHM 


(2a) 2 / 3 

1/3 _ -<S 


(2a) 


2/3 


x \ 16a* 

2/3 / i- 2 

(2a) 7 


□ IIpHBefleHHeM k o6ineMy jHaMeHaTe.TK) h BbiHeceHHeM o6mero MHOXHrejm 
npeo6pa3yeM oxaejibHO HHC.THTe.xb h 3HaMeHaTeju> nepBoii apo6n: 

xjx + xs/y+yjx+yjy-jxjx-ysjx-x^/y+yjy) 

x-y 

2^/xy (Vx+x/y) 'i-sjxy 


x -j _ Vx-v/7 

xV'x-xVy-ys/x+yv/y+xVx+xx/y+yVx+y'/y 


x 2 —y 2 


2 U/x + Vy) (x-Vxy + y) 2 (x-y/xy+y) 


(x+y) (Vx + Vy) (V-’i-v'y) (x+y) (v/x-Vy) 

Toraa riepBas iipofif. npHMeT bha 
2\/xy 2 (x-Vxy+y) Vxy (x+y) 

y/x-s/y (x+y) (Vx-Vy) x-^/xy+y 

xy (x+y) y — y/xy + x x+y 
2 


OicoHHaTejibHO nojiyHHM 


x—y/xy+y 2 Vxy 

□ JlerKO AoraaaTbca, hto noiUcopeRHoe BbipaaceHae b HHC.iHTe.Te ecrb nojiHtjfl 

y/b + 2 + y/b-2 


KBa^paT cyMMu: (- v /6 + 2 + N /6 — 2) 2 . Toraa nojiyHHM 

y/b + 2 + y/b-2 1 


v^—4+6 + 2 


\/6 + 2 (V^6 + 2 + y /6 — 2) yj 6 + 2 
□ Pa 3 A 0 *HM Ha MHOiKHTe.TH OTflejtbHO HHCTHTeJIb H 3 HaMeHaTC.Tb: 

6 2 -36-(6-1)v / 6 2 -4+2=6 2 -6-(6-1) v /6 2 -4-2(6-1) = 

=6 (6 — 1)—(6 —1)>/6 2 — 4—2 (6 — 1)=(6— 1) (6-^6 2 -4-2); 

6 2 + 36-(6 + 1) v / 6 2 -4 + 2 = 6 2 +6 + 2 (6 + 1)-(6+1)v / 6 2 -4 = 

= (6 + 1) (6-VV-4 + 2). 
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Tor.ua apo6b npHMer bh a. 

(6-1) (6-V* 1 -4-2) (6-1K/6-2 (V*-2- y/b + 2) 
(6 + 1) (6-v/6 J -4+2) (6 + l) v /*+2(v / 6-2-v / fc+2) 

M- 
6+1 va+2 


OKOH^aTejIbHO HaXOflHM 


1-6 lb—2 lb+ 2 1-6 


6+1 V*+2 V*-2 6 + 1 


1.176. □ Jlerro saMerHTb, tto m+4- s /m—4=( N /m—4 + 2) 2 ; m— 4,/m—4 = 


, - _ 3 v /m+4 v /m— 4' s v /-y ,w— 4 + 2 ,/m— 4 + 2 

= (y/m —4 — 2) 2 . Toraa — - - _— — - — — —— . —. OsoHHa- 

3 y/m—Ay/m—A' 3 -J-Jm— 4 — 2 — 2 


,/m —4 + 2 (^/m—4 — 2) 2 m—8 

TejIbHO nOJIVMHM — .... -'-=-. ■ 

Jm- 4-2 2 2 

1.177. □ IIpeo6pa3yeM noflicopeHHoe Bupaxeane b HHCJiH-rene: 

lx—l lx +1 (x-l) + (x+l) (v/jc+l-^/x-1) 2 

V^+T + v^T -2= 2= ~ 


V* 2 -! 


o-rayoa 
(1.14), nojiyiHM 


(x — 1 lx + 1 ,/x + l — -y/x — 1 

x + 1 y X— 1 ~ * 


■v/x 2 — 1 

(v/*+l— -J x ~ 1) (2x+\/x 2 — 1) 1 


. flaaee, Hcnojn>3ys <j>opMyjiy 


*y/x 2 —l (-v/x+ \- y /x—\)(-Jx 1 — \+2x) *y/x 2 — 1 
1.178. □ HncjiHTejn. h MaMeHaTeJib nepBOft opo6a pa3Jio*HM hsl mhoxhtcjih: 


%/x»-x 4 y 


3 ~- yl 3 J~T~* xi+xy 3 ^- 


x 3 —y 3 — 


—y 2x 3 y/x 3 —y 3 +y 2 3 y/* 3 —y 3 « 3 >/* 3 — y 3 (x 2 —2xy+y 2 ) = 
- Vx 3 -y 3 (x-y) 2 ; 


Vx» (x 2 ~2y 2 )+\/x 1 y 12 = 3 >/x 2 (x 4 -2y 2 x 2 +y*)= 3 v /jc 2 (x 2 -y 2 ) 2 . 
Tor.ua nepBas apo6b npHMet bha 


3 >/x 3 —y 3 (jc— y) J 3 yjx—y \/x 2 + xy+y 2 


Vx 2 (x 2 —y 2 ) 2 


V -* 3 (•*+>') 2 


IIpeo6pa3yeM BTOpyio apo6s: 
30M, OKOHHBT6JXBHO BOJiyHHM 


■M-& 


x+y 


3 y/x 2 +xy+y 2 

(x+y) 3 y/7 2 


. TaxHM o6pa- 
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3 y/x-y 3 y/x 2 +xy+y 2 (x+y) 3 *Jx 2 *>Jx-y 
V * 2 {x+yf 3 y/x 1 +xy+y 1 x +y 

x J —3x + 2 1 

1.179. -. 1.180. -. 1.181. 5 . 

3x a (3 a + b) 


1.182. □ 1) Jl+v/l-Jt 1 " 


\+x+2y/l-x 2 + l-x 


(y/l+x+y/l-x) 2 1 - r - 

’V- l - 

2) JL 

yj 2 2 +y/\-x 2 

1 2 J rJ\ — x 2 2 x r 

--= (x+l-l+x)- - V :=^= - 7 -xj2. m 

s]2 2 + Vl-x 2 y/2 

1.183. □ 3«ecb b 3HaMeHaTe.ie cneayeT npHMeHHTb $opMyjiy y/A ±B = 
L + y/A 2 -B 2 \a-'Ja 2 -B 2 

= /-± /-, rne A^B. noflcraBjuiH x—2 h Hcnojib- 


3y« 3Ty (J)opMyjiy, nojiyiHM 


X. 


/-7 £) /l + l /-f A A v/3- 1 

V2+V3= /-+ /- =-=—: aiiajiounao, ■J2—J3— /— /-=——=—. 

V 2 V 2 ^2 V 2 V 2 y 2 

CrceflOBaTejibHO, 

2 + v^ 2-^/3 _ r (2 + y/l 2-V3 N 

A A _ A _ A \3 + x /3 3 —-v/ 3 / 


2 ~y /3 = r /2 + v /3 | 2 -y^ 


V2+V2 + V3 V2-V2-V3 ^3 + v/3 3-0. 

6-20 + 30-3+6 + 20-30-3 ^ 


1.184. --?=—. 1.185. V^-x 2 . 1.186. 0 3 -0\ 1.187. 0. 

x—-0x + l 

1.188. -(*0+\^). 1-189- 3. 

1.190. □ Jlerro 3aMeraTb, tto b incjiHTejie nepsoft apo6a Bupaxeme b cro6xax 

a + 2a 

ecrb apH^Memeccas nporpeccHs c pa3HOCTbio </= 1, OTiyaa 5„=—-— (a+1). 

Pa3JioxHB 3HaMeHarejn> Ha MHoxerrera, 3anHmeM nepByio apo6b b bhae 

a + 2a 

2— («+D , 

2 3a 

-=-. 3aTeM npeo6pa3yew BTopyw flpoob: 

(a+2) (a+1) a+2 
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6 (sf a + y/b) (\fa~\fb) 6 3 a 

---=== =-. OKOHHaTejIbHO noayiHM-h 

V("-*) 3 (a+2) s >/(a-by a+2 a + 2 

6 

+-= 3. ■ 

fl-f 2 

1.191. □ Bee TpH MHoatHTejia 3anHiueM non oahhm o6ihhm KOpeeM: 

6 kx* (l+x) 3 9(l-x 2 ) (1-X) K /(l+x)*(l-x) 2 K /(1-x) 2 ^ jn^c 
V 9 2 (1+2x-l-x 2 ) 2 x 3 '4x 3 V 9x 2 (1+x)* V 9x 2 V 3x 


Tar sac xe(0, 1), to nojiysaeM otbch 




1 — x 
3x ' 


1.192. □ 1) J(s/a-s/b + *y/b) (Ja-Jb- V*) = J(J“~s/b) 2 - Jb ; 

2) 177+ /-V_4 /L^ = f(7 h 2 ^ y^ a -^ h)2 '^ h 

VV V«/ Va a V\ \laj a J a 


yJi-Ja-yJbY-JbJa - - 

3)- === === == ■ = N /a. OtBet: ^/l,21 =1,1. 


JUa-Jbf-Jb _ _ _ 

1.193. □ 1) a-y/a—a-y/a+2+\/a 3 — *y/a >/a+2=a (,/a—>/a+2) + 

+ *V a (-s/a—>/a + 2) = (V a --s/ a + 2) (a + ^y/a); 

s/4 (a*+* 1 — \/a 2 4- 2a) \/^3 — 2-^a (a -4- 2) 4- (a 4- 2) |-\/a—\/a+2| 


2 ) 


3) 


a 2 —\/a 3 +\/ fl a 2 —*- v /a 5 +- v /a fl 2 -V fli +V fl 

(■Ja—yJa+2) (a+^yja) (a 1 —a *yja + yja) (y/a—y/a + 2) (a 3 + * v /a 3 ) 

l-s/a—V a +2! \y/a — ^q+2\ 

Tax rax a> 0, to -Ja—*Ja+2<0, OTryaa noayiaeM otbct: — (a 3 + \/a 3 ). 
1.194. x 2 |\/yj. 1.195. (Ve-l)/4. 1.196. -2 b (a + ljab). 

un ° 0 


/ VcVa + lHs/a + l) 3 6 \/(y/a-l) 2 U/a-l) \~ 2 _ 

V 12 s/a 3 Va / 

■( 


V- 

v« 


*>/ fl r /— 

2 )-t-(V«+V«-d- , . 

2 3 (va+yo-l) 6 


v« v« 

(\/\/a+l — \/\/a — l) 2 ^ 

12 v / a V« 


)- 


(Va+s/a-1); 


1.198. -1 . 1.199 . V(x+3)/(x-3). 1.200. -V(f+2)/(/-2). 1.201. I /(ab). 1.202. /hn. 
1.203. %/«*-1. 1.204. l/(V a D- 1-205. 1/(1.+Va). 1.206. a/(a+l). 1.207. 
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(y/x-2)/(y/x-3). 1.208. 1/(V2—V«). 1-209. 6 y/m- 6 y/n. 1-210. vV.P+ V?- 
1.211. 1. 1.212. 1.1.213. z 2 /(z 2 +z+1). 1.214. (a+y/a 2 -9)/3. 1.215. 2. 1.216. ^3/3. 
1017. ,/a 2 -1. 1018. -2-4-/}. 1.219. - V2- 1-220. 1. 1.221. a-b. 1022. 
-y/(x-2)/(x+2). 1.223. 1+Va- 1.224. y/aj(y/2a+ 1 -Va). 1325. 2 *y/y/x 2 . 

1.226. 2,4. 1.227. x J V<*- 1.228. l/(,/a + 3 V«)- 1-229. 1 /(2y/b). 1.230. 0. 

1.231. y/p 1 -q 1 ijp- 1.232. 1,25. 1.233. 4/9. 1.234. Jx+1. 1035. 4. 

1.236. l/V^-9-1-237. 2.1038. 1.1.239. V^/0 +*)■ 1-240. y/a[(a+4b). 1.241. 1. 


1.242. □ VnpocrHM 3HaMeHaTejit: 




lb 2 -2b+l |A-1| 


npHMer bha 


|*-1|+* 2 |*-l|+2A-2 


—. Toraa Aaimoe Bupaxemie 
y/b 

. HeTpy«HO 3aMeTHTB, hto b> 0 b 6#1. 

Jb]b-l\ 

Tenepb Bocnoju.3yeMcs onpeAeAemeM mo Ayna h paccMorpHM paxiHiHue npo- 
MeacyncH n3Mt*HeHHX b : 

, , /ft IX —(*—!)—* 2 (* —1) + 2*—2 (*-l)(-l-* 2 +2) l-* 2 

1) Ae(0, 1)=>- 


6 2 -l 

2 ) * 6 ( 1 , + 00 ): 


-V* (6-1) 


— •Jb (* —1) 


V* 


*-l+* 2 (*-l)+2(*-l) * 2 + 3 

” Jb ' 


y/b(b- 1) 

1.243. □ 3Aecb x^O b x# — 1. B 3bbhchm octb ot npoMexyntOB B3MescHBA x noAy- 
iaeM otbct: 

2x+x (x—1)—x 2 + 3 x + 3 
1) X6(-00, -1)U(-1,0)=>- 


2) x g (0, 1): 


-x+x‘ 

2x + x 2 —x + x 2 + 3 2x 2 + x + 3 


x+x 1 


x 2 +x 


3) xe(l, +oo) =* 


2x-x 1 +x+x 2 +3 3x+3 


x+x 2 


x (x+ 1) X 


1 


1.244. □ OieBBAHO, iTO Aaraoe Bbipaxetwe moxbo 3anacaTb b bhab -t-|x—2|. 

|x+2| 

PaccMaipHBaa paj-TH-nuae npoMexynca b3mbhbhhji x, noayAHM: 

1 x 2 — 3 3— x 2 

1) xe(—co, — 2) =» (x—2) =* ——— -—; 

x+2 x+2 x+2 

1 5—x 3 

2) xe(—2, 2) => (x—2) =>- 

x+2 x—2 

1 x 2 —3 

3) xg[2, +oo) =>-+x—2 =»-. ■ 

x+2 x+2 

1.245. (4—x 2 )/(x 2 +4x—4), ecra xe(—oo, 1) h x# —2±2yj2; (x+2)/(2—x), tarn 
xe[l, 2); (x+0)/(x—2), ecra xe(2, oo). 
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x 3 + x 


1.246. □ 3aecb x#0. HMeeM 
xyna. nojiynaeM: 

-x 3 +l-x-l 

l) xe(-oo, -!)=*■---= —l; 


|x 3 -l| + |x + l| |x-l| (x 2 +x+l) + |x+l| 


x 3 + x 


OT- 


2) xe[-l,0)U(0, 1)' 


—x 3 +l+x+l 2+x-x 3 


3) X6[l, co) 


x 3 -l+x+l 
x 3 + x 


1. ■ 


1.247. □ MMeeM |x 2 —l|+x |x+1| =|x—1| • |x+l| + x |x + l|. Orcioaa no/iyiaeM: 

1) xe(-oo, - 1) => x 1 — 1 —x (x + l)= -(x+ 1); 

2) xef—1,1) => — x 2 + l+x 2 + x = x+l; 

3) X6[l, oo) =» x 3 — l + x 2 + x=2x 2 +x— 1. ■ 

1.248. □ 3aecb x#-l, x*l, x*2. HMeeM: 


„ x 2 —4x+4 

1) xe(—oo, -1)=> (-x J + 2x + 2x-4):(2-x)=-=x-2; 

x—2 


, x 2 +4 

2) xe(-l, 1) => (—x 2 —2x+2x—4): (2—x) =-; 

x —2 

3) xe(l, 2) => (x 2 ~2x+2x—4):(2—x)= —(x+2); 

4) xe(2, oo)=> (x 2 —2x+2x—4):(x —2) = x+2. ■ 

1.249. □ Okbhabo, aro x>0, x^l. riOAKOpeaHoe Bbjpaxeaae b HHCJiHTe.ie pasHO 
(2x+l) 2 

-. Pa3Jio*HB 3Ha.weuaTe.ib aa mhoxhtcjib, 3anaiueM aamyio apo6b 

|2x+1| 1 

b Bane -*»-. CieAOBaTejTiHO, npa xe(0, 1) nojiVHHM 

x|x—1|' |2x+1| x|x—1| 

1 1 

--, a npa xe(l, + oo) no/rytHM —-. ■ 

x—x 2 x 2 —x 

1.250. □ 1) Jx- 4Vx-4+ 2 = J x -4-4jx-4 + 4 + 2 = JiJx-4-2) 1 + 2 = 
m \< Jx—4—2\+2 j 

2) Vx+4v/x—4 —2=v4\/*-4+2) 2 —2 = Vx—4+2—2=yx—4; 

\y/x-~4—2\+2 

3 ) - ....... 

y/X—4 

Ecjih -y/x—4 —2<0, to ■J x—4<2, t. e. 4 <x<8. TaKHM o6pa30M, npa 

4 

xe(4, 8) HMeeM A —— ,, — 1, a npa xe[8, oo) nojiyiBM A = 1. ■ 
y/x-4 

1.251. — (m 2 +m 3 ^/ 2+\/4) npa me(— oo, 0) (J (0, 1); m 3 l(m — 3 yj2) npa 

/«£(1,V2)1J(V2, co). 1^52. — (x 2 + x+1) npa xe(— oo, 1) (J (1,3); x 2 + x+1 npa 
xe(3, oo). 1.253. -a/2 npa ae(— oo, —2); a (a- 1)/2 npa ae(— 2, oo). 

1.254. l/(m+2) npa me(— oo, —2)(J(—2, 0)(J(3, co); — l/(m+2) npa me( 0, 3). 

1.255. 1/x npa xe(-oo, 0)(J(0, 1)U0. 2); 1/x npa xe(2, 3)U(3, oo). 

1.256. l/(a+1) npa ae(-oo, -3)U(-3, -1)U(-1, 2); l/(a+3) npH ae(2, oo). 
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1.257. 1/(1— 3x) npH xe(-co, 0);-npa xe[0, 1/3)(J(1/3, 1); l/(x—1) 

(x-1) (3x —1) 

npH xe(l, oo). 1.258. —-- npH «(-», — 3/2) (—3/2, 0) (J (0, 3); \/x npa 

x (2x+3) 

a + 5 

xe(3, oo). 1359. —1/a npa ae(- co, —5);- npH ae(- 5, 0)(J(0, 5/3) (J 

a (3u—5) 


xe[-l, — 72/2)U ( — 72/2, ^ 2 / 2 ) 11 ( 72 / 2 , 1); 0 npH xe(l, oo). 1.263. -4 npa 
ye(—oo, 3); ly —10 npa ye[3, 9); b npa ye[9, oo). 1.264. (1+x—x 2 )/(x+l) npa 
xe(— oo, — 1 )(J(0, 1); (x J +x-l)/(x+l) npa xe[l, oo); (1-x-x 2 )/(x+l) npa 
xe(— 1, 0). 1. 265. (x+l)/(l—x) npa xe(—oo, —1); (x+l)/(x-l) npa xe[—1, 0); 
(x—l)/(x4" 1) npa xe[0, co). 1.266. x npa xe(0, 1/2); —x npa xe(l/2, oo). 

1.267. □ HailaeM nonycraMwe 3HaieBHs x ana aaaHoro Bupaaceaaa; x)l i x^2. 
Tenept, B36aBBMca or appauaoHajibHOCTB b 3HaMeaaTejie: 


H-oo, 3); 
“ ( oo, - 


yjx-ljx-l (7x-l + l) -J(x— Is/x— 1) {\/x -1 +l) 2 7* 2 ~4x+4 


x—2 x—2 

Hraa, nojiyaaew: 1) xe[l, 2) --- — 1; 2) xe(2, oo) =>-= 1. 

x—2 x—2 

1.268. □ Paajiaraa lacjiaTejii, nepBofl apo6a aa MHOxBTeaa, uMeeM 


(Vx- Vy) (V7+ 1 V^y+V?) 

V5-V5 

+V/-3- 12 7^V=(V^-V^) 1 ; 


-3 • > V*V=V* 2 + 12 7*V+ 


nanee naxoABM ((*^/x-’T f) 2 ) ' /2 = 

BTOpyw cro6icy: 


iV*- 3 7fI 


AHaJioraHHO npeo6pa3yeM 


(V^y;)(Vx^-Vxv 2 + vy 2 ) - v? , v — 

V*+*7k 
- V* cNA-Vi* 

V* (V*- 3 7y) 

B pe3yjtbraTe nojiy^HM-=-=—. 

iV*- 3 7fi 

OTBeT: npa *7 JC—3 7y<0 =*■ — *•%/*« nP H *7*— 3 7y>0 => %/x. ■ 

1.269. □ npocrefiniae npeo6pa30Barns nawr: 

/ (7 x- 3) (7x+3) (xy / x-27) \ 1/2 
\ (x+ 37 x+ 9) (7*+3) / 
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■( ! 


(s/x - 3)' (y/x - 3) (x + 3 ,/* + 9) N 
x + 3Vx+9 


,\'/2 

J —x/x-lx/x 


-3| —>/x. 


Otbct: npH xe[0, 9) => 2—2y/x\ npH xe(9, oo) =» —3. 
1.270. □ VnpocrHM tHCJiHTe.n.: 




f (l +a) 3 


1 


o| 


* / - | * — “j 

— 1 =— -s/\ —2a+a 2 = -—. 

y/a yja 


Kja ' ) V 4* 

Tor,ua 3HaMeHaTe.il. 3anHmerca c.ie/jjiomHM o6pa30M: 

|1 —a| 1 1 

— 7 =- 7 (l-a)- 7 = (211 —fl| —(1 — a)), a>0, a* 1. 

s/a 2s/a Is/ a 


3aaaHHoe BbipaxeHHe npuMer bhu 


2 | 1 -«| 


2 |1 —fl|—(1 —a) 

2. m 


Otbct; npa ae(0, 1) => npH a 6(1, oo) 

3 

1.271. □ HbieeM 

V(2x) 2 +(x 2 -l) 2 ,/x* + 2x 2 + l x 

~ r " i’~2 w' 

2|x|(x 2 +l)- 2 |x| (x 2 + l) - 

X X 

1 1 

OTBer npH xe(oo, 0) => —; npa xe(0, oo) => -. 

2 2 

1.272. □ HaxoAHM 

(z -3 (z+ 3) 3/2 \ (z+3)(6z-z 2 -9) 

\*+3 y/z +3 |z-3|/ 


/z—3 z+ 


+ 3V/ (z + 3)(z-3) 2 N 
31/1 18 z J 


Tax xac z> —3 b z**0, to no.iyiaeM: 

z 2 — 6z + 9+z 2 + 6z+9 (z + 3) (z— 3) 2 


1) npii ze(-3, 0)\J(0, 3) =* — 
(z 2 + 9) (3 —z) 


(z+3)(z-3) 


18z 


9 z 


2) npH ze(3, oo) =*■ — 


z 2 -6z + 9-z 2 -6z-9 (z+3)(z-3) 2 2(z-3) 


(z + 3) (z—3) 18z 3 

1.273. □ IlepBoe nouxopesHoe BbipaxeHHe npeo6pa3yeM cieayiomHM o6pa30M: 


v/x+2V2Jt - 4 - >/(v/x - 2 + V 2) 2 - Vx - 2+v/2; 3uecb x>2. AB&norHiHO, 
s/x—2s/2x—4**s/{s/x—2—*j2) 2 *‘\y/x—2—y/2\. Gie.aoBaTe.rn.HO, jauaHHoe 
Bupaxeme npHMeT bhu *Jx— 2+s/2+\y/x— 2—s/l\- Ht8k, nojiyiaeM otbct: 

1) y/x-2-y/2<0 => xe{2, 4) =» s/x-2+s/l-s/x-2+y/2-2y/2; 

2) s/x-2-y/2>Q =* xs[4, 00 ) =* s/x-2+y/2+s/x-2-y/2~2y/x-2. ■ 
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1.274. □ nojucopeHHue BbipaxeHHa npeo6pa3yeM Tam: 
1 1 1 


1 


a+2yja— 2— 1 
1 


a—2+2y/a—2 + l (Va-2 + 1) 5 a-2y/a-2-l (s/a-2-l) 3 


; a> 2 , 


1 


a# 3. Torfla aaraoe BwpaaceHHe npHMCT bha 


s/a -2 + 1 


s/a- 2-1 


ayjibrare nojiy*iafiM OTBer: 

1) npa -Ja — 2— 1 <0 => ae( 2, 3) => —- 


s/a-2 +1 


s/a—2— 1 


B pe- 


s/a—2 

2) npB s/a—2— 1 >0 => ae(3, co) => — s/a—2. ■ 

2 , , 4 

1.275. □ IIojioxhm y+- = z; TorAa z — 4 = y H—y^O. rioflKopeHHoe BupaaceHHe 

y y 

npHMeT bha (z 2 —4) 2 -8z 2 +48=z 4 —16z 2 + 64=(z 2 —8) 2 . CjieflOBaTCJibHO, 


s/(z 2 — 8) 2 = |z 2 —8| hah [y 2 H—-+4—8 


1.276. □ HMeeM 

a 1 -3 




2(a 2 -3)|a| 2 (a 2 —3) |a| 


1 


'a 4 + 6a 2 +9 — 12a 2 |a J ~3| \a -01 'la + v^l 


4 a 2 


Hcnojn>3yx onpeaejieHHe Mo^y^a h paccMaTpHBaa pa3jnrmue npoMeayncH 
H3MeseHH£ a, nojiynaeM otbct: 

„ , 2(a-V3)(a + V / 3)(-a) „ 

1 ) ae(-co, -V3)=> - 7 = - -= - = -2a; 

(a_-V3) (a-f V3) 

, u 2(a-V3)(a+V3)(-a) ^ 

2 ) ae(-V3, 0 ) => -- ■= - -= — = 2 a; 

-(a-73) (a+ 73) 

/". 2 (a — 73) ( a + 73) a „ 

3) a e( 0 , 7 3 ) =>- 7 =- ~=~ = — 2 a; 

-(a-73) (a+ 73) 

r 2 (a —73) (fl + 73) 0 

4) ae(7 3 , co) => —— —7- 2a. ■ 

(a-73)(a + 73) 

a 2 + l a 2 — 2 a+l (a— l ) 2 

1.277. □ 3aecb x>l, no3TOMy ->1=»->0 =>->0 =» a>0. 

2 a 2 a 2 a 

(a+1) 2 (a—l) 2 

flanee hmoahm jc+ 1 =—;—; x-1 =—-—-. Toraa 3aaaHHoe BbipaxeHHe 


npHMeT cjieflywmafi bha: 


2a 


2a 
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1.278. 


1.279. 

1.280. 
1.281. 


y/la 


l«-l| 


sjla y/2a a+l-|a-l| 


|a-l| a+1 

Orciofla nojiyiaeM otbct: 

—(a—1) 

npH ae(0, 1) 


1 —a a—1 

=-; npa ae(l, co) =>- 

a+l+a-1 2a 2 


□ nocjie.aoBaTejii.HO hhaojohm: 
V(2+2) j -82 y/l 2 + 42+4 — 82 |2—2| 


2 + 2 
(2-1) j + 3 


2+2 
2 2 —22 + 4 


2+2 


2 3 + 8 (2+2) (z 2 - 22+4) 2+2’ 


-32+2 


( 2 - 1 ) ( 2 - 2 ) 2-1 


2 3 —2Z J —42+8 2 J (2—2) —4 (2-2) 2 2 —4 
Toraa 3aflaHHoe Bupaxerare np«Mer bha 

2-1 12 — 21 + 1 2 2 —4 |2—2| + 1 


f!^ + _LV. 

\ 2 + 2 2 + 2 / . 


(2-2). 


2 ' —4 2 + 2 2—1 2—1 

y^HTUBaa, ito zjt — 2, 2 / 1 h 2^2, noayiaeM otbct: 

2 — 2 + 1 2 2 —52 + 6 


1) *«(-«, —2)(J(—2, 1)(J(1, 2) = 

2 - 2+1 


2-1 


(2-2) = 


1—2 


2) 26(2, oo) 


2—1 


(2-2) = 2-2. 


npH *e[l/8, 1/4) => — 1; npH 26(1/4, 00 ) => 1. 
npH y<2x => 1/(2y 3 ); npH y>2x =* — l/(2y 3 ). 

□ Ocbo6oabmc» ot HppauHOHaJibHocTH b 3HaMeHaTejie: 


Ky/(a+y) (y+*)+V(a-y) (y-b )) J v/(a+y) (y+*)+V(a~y) O’-*) 


V (a+y) (y+*)-(a-y) (y-b) 
noAcraaJixi y^y/ab, hexoahm 


y/2y 2 +2ab 


■y/ay/ab — 2ab + by/ab + -yf a^Jab + lab + b-Jab 
y/4ab 


yjyjab {a—2y/ab+b)+yjy/ab (a+2y/ab+b) 

2 y/ab 

-V* ( vV - ~ o^-vii+Va+V*). 

2Vo* 2^/a* 

Ecjxh 0<*<a, to -= (>/a-V*+\/a+\/*) =4 

2 *y/ab 

—U= (-^+7*+^+V*)-* /-• ■ 

2'V«* Va 


ecnH 0 <a<b, to ■ 
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1.282. — •Ja+l/ia+y) npa ae(— 1, 1); v/a + l/(a + 3) npa ae(l, co). 1.283. —2 npa 

(4—a) (a 2 + 16) 

ae(— oo, 0); 2 npH a6(0, oo). 1.284. (4a —16)/(a + 4) npa a6(4, oo); — -—- 

2a (4+a) 

npHae(—4,4). 1.285. — 2 npa xe(— oo, 0); 2 npaxe(0, oo). 1.286. m/2. 1.287. 1 npa 
0^i<a, a#0; Ja+bjQ-Ja-b—yJa+b) npa 0<—6<a. 1.288. — (x— 3) npa 


xe(—oo, — 1/3)M(—1/3, — 1/5)(J(—1/5, 3); x—3 npH xe[3, oo). 1.289. — 3x npa 
xe(— oo, — 3)(Jt—3, 0); 3x npH xe(0, oo). 1.290. (m— 1 )/(2m) npa me(0, 1); 

(1—m)/2 npa aie[l, oo). 1.291. (1—a)/-v/a npa ae(0, 1); (a— \)y/a npa ae(l, oo). 

1.292. —\Jx npa xe(0, 2/3); -Jx npa x e(2/3, oo). 


1.293. □ 1) 


8-5 


V40 


10 


_V8 2 -V5 J _V8 + V5 V5 J 
(V 8 - V5) (V 82 + V40+Vs J ) V^O 


io (V 8 +V 5 ) 2 


(Vs-Vs) (V 8 +V5) V 8 +V 5 Vs 2 V 8 +V 5 

10 ■ 


—7=-V*+V’ 

Vs 2 _ D 

V 8 -Vs . « r 

2) v = - V = v /8 ~V3; 


V 8 + V5 

3) V 8 -*\/5 + 6 V / 5= 6 V / 2 J =v / 2. 
1.294. □ HMeeM 


6m + 2V' 9 '” 2 - « 2 = 3m+n + 2y/9m 2 — n 2 + 3m —a = (v^3w + n + 
+ v /3/n — n) 2 ; aaajiorBKHO, 6m-2- > /9m 2 — n 2 =(y/3m + n — -^3m—n) 2 . Cjieao- 
BETejitHO, y/ {-J3m + n + -J3m — n) 2 — y/ (-J3m + n — y/3m—n) 2 = y/3m + n + 


+ yj3m—n— y/3m+n+^/3m—n*=2y/3m—n, me m^n/3, m> 0. Hrax, paBeH- 
ctbo cnpaBennaBO npa Bcex n e [0, 3m]. ■ 

1.296. □ HMeeM 3 y/26^7V3 = 3 x / / 8-12^3 + 3'2V3 2 -= 3 \/(2-vV; 

7-4^3 


7 —4^/3 =4 — 2 2^/3+(>/3) 2 = (2—>/3) 2 . CjieaoBaTeJibHO, 


O-yfy 2 

2-x/3 


V26-15V3 


= 2-^/3. 


1.297. □ 1) y/s~2J 6 = y/3-2^6 + 2 = yAv^->/2) 2 = N /3-^2; 

2) V 2 2-3 v / l 8 + 3>/l2-v/ 8 =(>/3->/2) 3 ; 

(73-^2) (5 + 2V6)_ 5+2-v/fi _(5 + 2V6) (5 + 2^6) 49 + 20^6 
(y/3-jlf (V3-V2) 2 (5-2^6) (5+2^6) 25-24 

=49 + 20^/6; 

4) (49+20^6) (49 -20V6)=49 2 -20 2, 6 = l. ■ 

1.298. □ HMeeM: 


3) 


1) y/ \0p+2^/25p 2 -q 2 = y/(5p+q) + 2y/25p 2 —q 2 + (5p-q)* 
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= V (■ s/‘3p+q+y/ Sp-q) 2 = y/5p+q + y/Sp-q ; 

2) aaajiorHHHO, yj 10p — 2y/ 25p 2 — q 2 = y/$p+ q - y/5p — Q\ 


3) y/5p+q + y/Sp—q—y/Sp+q+y/Sp—q=2y/5p—q. 

PaBCHCTBO cnpaBejyiHBO npa p > 0 a q e [0, 5p], ■ 

1308. □ Tax Kaic yjx+2y/x— 1 = yjx— 1 + ijx -1 +1 = yj{Jx— 1 + I) 2 = 

= sjx —1 + 1 h y/ x — 2^Jx — 1 =| v / / je— 1 — 11, to jaHHoe BbipaxeHHe npHMCT 
bha y — \Jx—[ + \ +|^/x— 1 — 1], HTaic, noAyaaeM otbct: 

1) npH -Jx— 1 — 1 <0 =» jce[l, 2) =» y—2; 

S' i 2) npa y/x— 1 — 1 >0 => xe[2, co) => y = 2yjx— 1. 

/ I TpacjjHK (JiyHKiUfH y H306pa*ea Ha pac. P.1.1. ■ 

j | 1.309. □ flaHHoe ycaOBHe 6yAeT BtmoAHeno, ecaa ahck- 

j I I pHMHHBHT paBCH HyjIK). IlMeCM D~4 (k— 9) 2 — 

-1-1-—I-►- -4 (fc 2 + 3fc + 4)=0 =5. (fc-9) 2 = fc 2 + 3it + 4; 

0,2 5 * Jt 2 -18fc + 81=fc 2 + 3A: + 4=> 21 A: — 77 => fc = 

= 11/3. ■ 

p HC p j | 1.310. □ OoACTaBHB 3aAaHHoe suaneHMe x b vpaBnejm e. 

noAytHM cjieAyiomee Bupaaceme: ( 3 y/4 + ^80— 

— i yJy/ 80—4) 3 +12 ( 3 V / 4 + v /80- 3 v / v /80 —4) —8. CoraacHO <j)opMyne 
(1.12), HMeeM ( 3 > A + \/80- 3 v / v /80-4) 3 = 4 + V80- > /80+4-3 x 
x 3 yj (V80+4) (V80-4) ( 3 yj 4 + v/SO- 3 y/ y/m~4) = 8-12 x 
x( 3 y/4 + -J%Q— 3 yJ v/80—4). TaxHM o6pa30M, 8 — 12 ( 3 -y/4 + N /80 — 

- 3 \Z\/8° - 4) + 12 (?yj 4 + ^80 - 3 y/v^O — 4) —8 = 0, t. e. bhcjio x ecTb ko- 
pem, AaHHoro ypaaHeHHa. ■ 

b 

1311. □ Tax tux u 2 —v 2 = (u—v)(u + v)=b, to u + v=~. Toraa noayiHM CHCreMy 

{ b a b a a 

u—v=a, onyAa u— —I— h v= -. noAcraBBB HafiAeiiHhje BHaienHH 

2a 2 2a 2 

b 

u+v=~, 

a _ _ . (b a\ 3 tb a\ 3 3Z> 2 


u h v b paBeacTBO u 3 —v 3 = c, HMeeM 




H— = c. Mtha, ncxoMoe cooTHomeHHe HMeeT bha 3b 2 + a* = 4ac. ■ 

131Z n/(n+ 1). 

1313. □ PiuoioiM KBajipaTHHH TpexaaeH Ha MHOXHTe.ra: n 2 +3« + 2=(« + l) (n + 
+ 2). Toraa noayHHM 

1 1 ! 1 111 .1 
6 + 12 + 20 + "' + (n + l) (« + 2)~2-3 + 3'4 + 4-5 + "‘(a + 1) (n + 2)' 


1 1 1 1 1 1 1 1 1 
° 2-3~2 _ 3’ 3-4 _ 3 _ 4’ 4'5~4 - 5’ "" 


1 1 1 
(n + 1) (n + 2) /i + l /*+ 2 
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1 1 

CJIOX6HHH 3THX pajHOCTefl BCe UKHU, rpOMf - H-, B33.HMHO yHBHTOacaT- 

2 n + 2 

111 1 1 1 n 

c«. TaiHM o6pa30M, -H-1-I-...4—---=——. ■ 

6 12 20 n 2 + 3n+2 2 n + 2 2n+4 

1.315. □ IIpHBeaeM npasyw Haem. paBeHCTBa r o6meMy 3HaMeHaTejno: 

x 2 +5 A {x—\j 1 + B{x+2)+C (x+2) (x—1) 


x 3 —3x + 2 x 3 -3x + 2 


Ecjih flse «po 6 h c ojatHaroBUMH 3HaMeaaT€.TfiMn paBHU, to To*flecrBeaHO 
paBHU H HX HHCJIHTejlH, t. e. 

x*+5~A (x-1 Y+B (x+2) + C (x+2) (x-1). 

Tax sax 3to paBCHCTBO ecn> TOxaecrBO, to oho BunojiHsercs npa jbo6mx x. 
CneflOBaTCHbHO, ec.tH x= 1, to 35=6, t. e. 5 = 2; ecjia x= —2, to 9A=9, t. e. 
A — 1; ecjra x=0, to .4 +25—2C=5, OTryaa C=0. H/rar, A = 1, 5=2, C— 0. ■ 
1.316. □ IlycTb 19 =x 3 —y 3 , r«e x>y. Tax rar x 3 —y 3 = (x—y) (x 2 +xy+y 2 ), a mc- 
jio 19 aBJiaerca npocruM, to ero mo*ho npeflCTaBHTh B Blue npoH3BeaeHHa 

fx-y= 1, 

TOJU.ro rar 1' 19. Tor/ja nojiyiHM CHcreMy ■< IloflCTaBHB 

[x 2 + xy+y 2 = \9. 

y = x— 1 bo BTOpoe ypaBHenne, hmccm 3x 2 — 3x — 18=0 hjih x 2 — x— 6 = 0, 
OTryjxa xj=3, x 2 =2 a, 3HaiHT, yi—2, y 2 = 1. Ms jjByx nap (3; 2) a (2; 1) 
yAOBJierBopaeT ycjioBmo TOJn.ro napa (3; 2). CjieflOBaTejn.Ho, peineme eflHHCT- 
seHHO a 19 = 3 3 —2 3 . ■ 

1.318. (x 2 —2) (x 2 + 2) (x 2 —2x + 2) (x 2 + 2x+2). 1-319. a = 165,5, 6 = 158,5. 

1.320. □ 3aecb x# — 1, x#0, x# 1. Pa3jio:KHB iHCJiHTejii. h 3HaMeHa-rejib Ha mhoxh- 
Tejrn, nojiyiHM 

(x —1) (x 2 + x + l) x (x 2 —2x+1 +x) x y' 12 / x 2 \~ l/2 |x + l 

V0+D7 


V(x+1) 2 (x 2 — x +1) (x 2 + 2x+1 — 1) (x 
OroHiaTe.Ti.H0 aaxojiHM: 

x+1 

1) X€(-O0, -1): 

2) xe(— 1, 0) => 


-i)/ 


w 


x 

x+1 


3) xe(0, DUO. +<»)=>—. ■ 

X 

1.321. □ HaflneM o6jiacn> aonycTHMMX 3HaieHHfi: 


fx-2y/2x-4>0, 
[2x-4>0 ^ 

fx 2 —8x + 16>0, 
^ lx >2 


x>2 v /2x—4, 
x>2 
[x?4, 
x>2. 


f >: 

lx >2 


8x—16, 


l 


Jlerro 3aMeTsn>, tto x+2y/2x —4 = (^x— 2+~j2) 2 h 
=(-y/x—2—>/2) 2 . Toraa 3a«aHHoe BwpaxeHne npHMeT bha 

1 \y/x-2-y/l\ + y/x-2+y/2 


x—2y/2x—4 = 
1 


lVx-2-v/2| 


|x-4| 


yfx- 2 + J2 

. OroHiarejiBHO nojiyiHM: 


= + 
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1) xel2, 4) ■■ 


2) xe(4, +oo) s 


-y/x-2+J2+y/x-2+y/2 2J2 
— (x—4) = 4—x’ 

y/x-2-y/2 + y/x-2 + ^2 2*Jx-2 


x—4 


x—4 


1322. □ 3afCb mi*0, n^O, m/n^2. HMeeM: 


n m 
2-i —l— 

4 m 2 n 2 —4m 1 n 1 m n (m 2 +2mn+n 2 ) m 2 n 2 


4mn—m 2 —n 2 ( m—2n) 2 ’ 4 1 4 -(4mn-m 2 —4n 2 ) mn 


mn (m+n) 1 
(m—2n) 2 


mn 




mn(m+n) 2 4m 2 n 2 .— 


(m—2n) 2 (m—2n) 

m 

— n 





m 

--1 

f mn 

ft 


m 

-2 

n 


fe“l 

OicoHnaTejibHO uaxoAHM: 


m—2n 

m 

-1 

n 

yjmn 

m 

-2 

n 


m 

1) 0<-<l 

n 


-(H 


*m—n; 


m 

2) 1<— <2 => n—m; 

n 

m 

3) 2 <—<00 => m—n. ■ 

n 

1323. 2 x 2 —a 2 , ecjm x<—\a\; —a 2 , ecjm x>|a|. 1324. b—4a, ecjia ae[0, y/2); 

2 (a— l) 2 , ecra ae[^/2, + 00 ). 1325. 5/(2 v /x), ecma xe(0, 4); (2x— 3)/(2 N /x), ecna 
xef4, + 00 ). 

1326. □ PaanoxHM HHCirarejit h 3HaMeHaTe.it Ha MHO*HTe;m: 

n 4 —2« 3 +4/i 2 +2rt—5=n 4 —« 2 —2/i 3 +2/i+5n 2 —5=/i 2 (n 2 -l)-2/i (n 2 -l) + 

+5 (i» 2 -l)=(« 2 -l) (n 2 —2n+5); 

n 4 —3» 3 +7/t 2 —5n=n (n 2 (n—l)—2n (n— 1)+5 (n— l))=n (»— 1) (n 2 —2n+5). 
M 3 pa3.io*eHH« bhaho, tto Ofl3 n^O, n#l. OiOHiaTejitHO nojiyiHM 
(» 2 — 1) (n 2 —2n+5) n + 1 
n (n— 1) (n 2 —2n+5) n 

1327. □ Jlenco 3atieTHTt, tto nos 3HaxaMH paABxanoB b HHcuiHTejie HaxoonTCs 
ncwraue KBaApaiu: 
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/- + ^ b)I • v'(>/2«-5-V*) 1 — 7 = ( ° + ^ - 5 ' V*l- 

V « v* 

npeo6pa3yeM 3HaMeHaTeju>: 

s/2n (a+y/b)-S 3 y/b {a+ 6 Jb 3 )=(a+Jb) (yj2a-S 3 Jb). 
Tor.ua aanaHHoe Bupaxerae irpaMer bha 

{a+Jb) | > /2a-5 V*l lV^-5 V*l 

v/a (a + Jb) <Jla-S' 3 Jb) Ja (y/la -5 3 Jb) 

0, a? —-Jb, a? 

(y/2a-5- 3 y/b) 


OceBHAHo, tto Ofl3 a>0, a^—-Jb, a/25' \Jb 2 /2. B pe3yjn>Taie nojiynaeM 
otb€t: 


1) s /la<5- 3 Jb^ - 

2) v/2a>5'V* 


■Ja {Jla— 5- 3 y/b) yja 

yjla-5' 3 yjb 1 


s/a(j2a-5- 3 Jb) >/« 

1.328. (2-x)/2, ecjm xe(-oo, -2); -(x 3 + 2x+8)/(2x), ecjra xe[-2, 0); (x 2 + 
+2x+8)/(2x), ecjm xe(0, oo). 1329. — x, earn xe(0, 1); x, ecjm xe(l, oo). 
1.330. (x— l)/x, ecjm xe(— oo, 0)U[1, oo); (1— x)/x, ecjm xe(0, 1). 1.331. — (z+l)/z, 
ecAH ze(—oo, -1)^(0, 1); (z+l)/z, earn ze[- 1, 0)Q(1, oo). 

1.332. O IIocjieAOBaTejitHO hexoahm: 

■yj(a * 2 + y/b +\Ja) (a^-yj~b~+ 3 y/a)—yfa 3 — b 3 — y/a, 

sj[a 3 —b 3 + yja) (a 3 — b 3 — ^/a)=\/(a 3 — b 3 ) 2 —a; 

■Ja*+2a 3 b 3 + b 6 —4a 3 b 3 —a=yJ(a 3 —b 3 ) 2 — a. 

flax o6aacra AonycTHMtix 3HaaeHHfi aojekhm Bhinojmjrrbcs oieayKniwe 
ycjiOBHa: 

a>0; a 3 —b 3 + yfa^Q => b^ 3 ja 3 + yja; b 3 + y fa'^Q => b > — 6 yfa. 

CnefloBareAbHO, — 6 > /a<A< 3 v ^ 3 4-v/a. Hraic, nojiyaaeM otbct: 1 ripa a>0, 

1.333. □ HaxoAHM Ofl3: x>0; x+2y>0 => y> — x/2. npeo6pa3yeM otacabho 
•iHCJiHTejib h 3BaMeHaTeju>: 

Jf 2 (x+2y)+->Jx 3 (x+2y)-xyfx-x 2 = x (yjx+2y-yfx)+yfx 3 (• s /x+2y- 

~\/*)“(->/*+2y—V*) (x+V^ 3 ); 


V 2x+2y—2y/x l j r2xy=y/x - 2 y/x 2 +2xy+x+2 y = 

=v^c— ~2~Jx^JxV2y^¥x^y = yf(Jx+2y— ^/x) 3 = | y/x+2y—yjx\. 
Torfla oamoe Bbipaxerae npHMCT bha 
(y4 + 2j>- > /x) (y/x + y/x 3 ) 

| > /jt+2y—V*! (?y/x 2 —y/x 3 yjx+x) 
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(• yjx + 2y — y/x ) ( 3 y/x + y/x) ( 3 y/x 1 — y/x 3 yjx + x) 

\y/x+2y — y/x\ (V*WW*+*) 


(Vx + 2>- % /x) (V'x + y'x) 

l>/*+2.y->/*l 

B pe 3 yjn>TaTe noayiaeM otbct: 

1) npa xe(0, + oo), ye(-x/2, 0) => -fy/x+y/x); 

2) npH xe(0, + oo), ye(0, + ao)=> 3 y/x+y/x. B 

1334. 2a npH oe(—oo, 0)(J(3, oo); —2a npa ae(0, 3). 1335. \j 3 y/y, y*t 0. 1334. 

4a 2 +3 ; - 

. 1337. 2/(2—a) np H ae[l, 2); 2Va-l/(a-2) npa ae(2, oo). 1338. -9z 3 

npa ze(—oo,—1/2)(J(0, 1/2); 7z 3 + 2 npa ze[-l/2, 0)(J(1/2, oo). 1339. 
— 2/ y/lX+X npa xe(—1/2, 3/2); — v /2x + l/2 npa xe(3/2, oo). 

1340. □ 3aecb x>0, >>0. Ilpeo6pa3yeM iHCJiaTeiu. a 3HaMeaaTeju>: 

V 4 fr-VW-K*" 1 )” r ( 4 ^ J - 4 *v/y+>)=- 7 = |2jc-v(vI; 

V x ^x 

•y/9x 2 + 6 3 ^yx + %/4y 2 = yj (3x + 3 v /2y) J =3x + 3 v /2y; 


6x 2 +2 3 s /2yx 3 — 3,/y* 2 - W = 2x (3x + V2y) - Qxy/y + t s /l 1 y V) ■ 
«2x (3x+V^)-^ (3x+V2^)=(2x-V^) (3x+V^). 

Toraa laaaHHoe b up axe Hue npaMer bba 
|2x-7y|(3x+V2y)^ \2x-y/yi 
y/ x (3x + i yj2y) (2X — yj y) y/x(2x-y/y) 


r -2 x+y/y 

Pyuiee BMeeM: ecjia 2 x<y/y, to —=■ 


y/ x (2x—y) v/x 


ecjiH ace 


2x>v/y, 


TO 


2x—y 1 1 

—=-=—=. yiBTWBaa, tto x>0, y>0, noayiaeM otbct: —= npa x>0, 

yjX (2x — y) y/x yjx 

0<y<4x 2 ;-= npa x>0, y>4x 2 . ■ 

y/ x 

1341. -l/x npa xe(-co, —-s/ 2 )U(°, V 2 ); 1 / JC “P H xe(-y/2, 0)(J( v / 2, oo). 

134Z □ PaaaoxaM iHcaaTenb Ha MHOXBTeaa: x*+4x*—4x*+4+x 4 —2x 2 + 2» 
>=((x 4 + 2) 2 —4x 4 ) + (x 4 —2x 2 + 2) = (x 4 + 2—2x 2 ) (x 4 + 2 + Zv 2 ) + (x 4 -2x 2 + 
+2)=(x 4 —2x 2 +2) (x 4 +2x 2 +3). Tor«a nonyiaM 

(x 4 -2x 2 + 2) (x 4 + 2x 2 +3) _ 

---+2x 2 —2=x 4 —2x 2 +2+2x 2 —2«x*. ■ 

x 4 +2x 2 +3 

1343. □ 3aecb x>3. IIpeoCpajyeM lacjnrrejib a BHaMeHaTent nepBoft apo6a: 
■sj X + 3 — 2y/X+3+l = -y/ (y/x + 2 — l) 2 —l-s/jf + S— 1|; y/x—yjxy/x + i~ 

— y/x— 3+ yj X—3’ yj X+3« yj X (1 — yj X + 3) — yj X—3 ( 1 — y/ X+3) — 
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= (1 — -v/x + 3) (^x — -Jx — 3 ). IlocKOJibity x> 3 , sxa «po6b npaMex bha 
>Jx + 3-1 

. . .=- = -■ B pe3yjibxaxe nonyiHM 

(1 — y/x+1) (y/x — yjx — 3 ) 

Vx+ 3-1 1 1 1 

(1 — -Jx+1) (\/x— yjx— 3 ) .yx + ^/x —3 -Jx—l — ^X \/x — 1 + ^/x 

— 2y/x 
=——. ■ 

3 


1.344. □ IlycTb (30 + ^ 60 -1) 112 + (la — y/6a—l) l '*=z. Bo 3 BeaeM o 6 e Haora pa- 
BeHCTBa b KBajxpax: 

1 1 2 
Z 2 =--== +- 7 =+- 


.-1/2 


’ia J ryJ(sa—\ 3a — v /6a — 1 *j9a 2 — 6a + \ 

la —\J(sa—\+la +*Jba—\ 2 


6 a 


9a 2 — 6a + 1 


s/9a 2 -6a + l (3o-l) J |3« —1| 


Ohcbhuho, 4to 0/13 xaKaJiHoro BupaaceHHS z ecrt a> 1/6 h a# 1/3. I'aKHM 
o6pa30M, OKOH'iaxeju.Ho hbxoahm; 


1) npa ae[l/6, 1/3) => z 2 = 


(3a-1) 


•; 2 =-- 


2) npn a 6 (1/3, oo) => z 


2 _ 


v/2 . 
3a-f 
12a—2 ^J\2a—2 




(3a-1) 2 3a-1 


1.345. — (.^1—4p 2 + l) 2 /(4/> 2 ) np 0 pe[—1/2, 0); -1 npa ye(0, 1/2). 

1.346. \*y/a— 6 y/b\, i>>0. 1-347. 4x/(x — 4) npa xe(4, 8); 2x/-y/x —4 npa xe(8, oo). 

1.348. 6 npa xe(— oo, 0); 6—2x npH xe[0, 6); —6 npa xe[6, oo). 

1.349. (—2x 2 + 2x—3)/x npa xe(—oo, 0); (3 + 2x)/x npa xe(0, 2); (2x 2 —2x + 3) /x 
npa xe[2, oo). 1.350. x/(x—1) npa xe(- oo, — 1); x/( 1 —x) npa xe(— 1, 0); —x/(x+1) 
npa xe[0, 1); x/(x + l) npa xe(l, oo). 1351. 1/a npa ae(-oo, — 1)(J[1, oo); a npa 
ae[—1, 1). 1352. (/— l)/(3z — 1) npa <e[l/6, 1/3)(J[1, oo); (l-r)/(3f-l) npa fe(l/3, 

1). 1353. 1— y/x npa xe[0, 1); *Jx— 1 npa xe[l, oo). 1354. x 2 — 4x—12 npa 

xe(—oo, 2); (x + 2) 2 npa xe(2, oo). 1.355. x 2 +y/l. 1356. (9 — 2x)/x npa xe(— oo, 0); 
(2x—9)/x npa xe(0, 3/2); (2x+3)/x npa xe(3/2, oo). 

1.357. □ Ilpa z=y, y=x, z=x MHorouieH ofipamaexca b Hy;u>; axenoBaxejib- 
ho, oh nejiaxca Ha (x— y) (x— z) (y—z). Tax k&k aaHHoe BhrpaaceHHe aMeex 
xpexbio cxeneHb oxHOcaxe.ibHO x, y, z, xo aoaxho Bbino.xHsxbcx paBencrao 
A»yx MHorouieHOB: 

x (y 2 —z 2 )+y (z 2 -x 2 )+z (x 2 -y 2 )=fr (x-y) (x—z) (y—z). 


PacKpbiB cko6kh, nonyTHM 

xy 2 —xz 2 +yz 2 —yx 2 +zx 2 —zy 2 = fc (x 2 y—x 2 z+xz 2 —y 2 x+zy 2 —z 2 y). 

CpaBHHBaa KOS^HiiaeHXbi MHoroweHOB npa cooxBexcxBywmax cxeneHsx, 
HaitaeM k= —1. TaxHM o6pa30M, acKOMoe pmo*erae aMeex bha 

x (y 2 —z 2 )+y (z 2 -x 2 )+z (x 2 -y 2 ) = (x-y) (z-x) (y-z). ■ 



rjIABA 2 

AJITEBPAHHECKHE YPABHEHMA 


2.001. □ HMeeM 


x 2 -2x-3+x 2 +2x-3 x 2 +4x— 12+x 2 —4x—12 2(x 2 -3) 2(x 2 -12) 

x 1 — 1 x 2 —4 ’ x 1 — 1 x 1 —4 

x 4 -7x 2 + 12=x 4 -13x J + 12; 6 x 2 =0;x=0. ■ 


2.002. x,=5;x 2 =-55/16. 

2.003. □ flpHBefl* ( o6meMy 3HaMeHaTejuo, no.iyiHM 


ax 2 -(a + l) 2 x+(a + l) 2 =0; x= 


(a+ lf + Vta+l^a^ + l) 2 
2a 


(o + l) 2 ±(a+l) (a-1) o + l 

=-; X\ =a + l; *2 =-■ ■ 

2o a 

m 2 + n 2 

2.004. □ HMeeM x 2 —2 — -x+1 =0; cneflOBaTenbHO, 

„2 m 2 
/W —/I 


m 2 + n 2 lfm 2 +n 2 \ 1 
C= m 2 -n 2± \lW-n 2 ) _ * = 


m 2 + n 2 i2mn m+n * 

- --—; x, =-; x 2 =- 


m+n 


a 2 —b 2 

2.005. □ Ecjih b? 0, to Xi=a+6, x 2 =-; ec;m 6=0, to x = o. 2.006. X]=a; 

2b 

x 2 = (l — a 2 )!a. 2.007. x,=a+6; x 2 =(a+6)/2. 

2.008. □ HMeeM 

(x 2 — n 2 )—(m 2 —n 2 ) (x 1 —p 2 )—(m 2 —p 2 ) x 2 —m 2 x 2 —m 2 

(m+n) (x-n) (m +p) (x -p) ’(m+n)(x-n) (m+p)(x-p) 

Orciofla: jih6o x 2 —m 2 =0, t. e. xi=m, x 2 = — m; jih6o 

(m+n) (x—n)=*(m+p) (x—p), t. e. (n—p) x*=(n~p) (m+n+p). Ecjih n=p, to 
x — jno6oe hhcjio, xpoMC x = n; ecjra n^p, to x$=m+n+p. Otbct: earn 

n=p, to x — Jno6oe hhcjio, kpomc x=n; earn n^p, to x\—m, x 2 = —m, 

X 3 *=m+n+p. ■ 

1 3 5 

2.009. □ IlepeiiHcaB ypaBHeHHe b be ns 1H-hlH-1-lH-= 6, nojiynaM 

x+1 x+3 x+5 

1,3 5 

-(--1-= 3. OrcKwa, npHBtaa k o6meMy 3aaMeHaTejiK>, HMeeM 

x+l x+3 x+5 

9x 2 +46x+45=3x 3 +27x 2 + 69x+45; 

3x J + 18x 2 +23x=0;x(3x 3 + 18x+23)=0; 

2 f 
JCi =0; x 2 3 =~3±- V 3 - ■ 

3 

2.010. xi =0; x 2 = 5; X3=38/ll. 2.011. yi=0;y 2 , 3 =(-9±,/5) a/4. 

/x 2 +6\ 2 / 5x \ 2 /x 2 + 6V / 5x V 

2.012. □ HMeeM | —— ) — I-- ) =0 hjih I —— 1 —(—-—- ) =0. Paacjiaou- 

\ x >- 4 j \4—x 2 / \x 2 -4 ) \x 2 —4/ 
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saa jiesyio aacTt ypaBHeuaa Ha mho^khtcjih, noayHHM (npH x# ±2); jih6o 
x 2 4-64-5x=0, oxicyaa x\ = —3, jih6o x 2 4-6-5x = 0, oncyaa x 2 = 3. ■ 

2.013. □ Pa3ao*HB aeBvio lacrb ypaBHeHHa sas pa3H0crb Ky6oB, noayiHM ((x+3)— 
— (x4-l)) ((x-)-3 ) 2 4-(x4-3) (x-i- l) 4 -(x 4 -1) 2 ) = 56. Qrcioaa 3x 2 4-12x4-13 = 28 
jliih x 2 4-4x— 5=0, t. e. Xj =1; x 2 = — 5. ■ 

2.014. □ HMeeM (x-a) 3 -(x- 6) 3 = ( 6 -a) (x 2 -2ax4-a 2 4-x 2 -(a4-6) x+ab+x 2 - 
—2bx+b 2 ). IIoyroMy ypaBHeHHe npHMer BHa ( b—a) (3x 2 —3 (a+b) x+a 2 + 
+ab+b 2 )=(b-a) (b 2 +ab+a 2 ). Orcwaa HaxoaHM: ecaa a=b, to x — aw6oe 
thcjto; ecjiH a^b, to 3x 2 — 3 (a+b) x+a 2 +ab+b 2 =a 2 + ab+b 2 , t. e. X)=0; 

X2=a+b. ■ 

2.015. □ HMeeM x 3 (8x4-l)4-8 (8x4-l)=0, oncyaa ( 8 x 4 -1) (x 3 4-8)=0 hjih (8x 4- 
+ 1) (x+2) (x 2 — 2 x 4 - 4 ) = 0, t. e. x, = -1/8;x 2 =-2. ■ 

/x-l-l\ x4 -1 

— 7 [- 1=0, 0TK y fla —~ (3x 2 —3x4-3 —7x)=0, t. e. 

jm 6 o x +1 = 0, jih6o 3x 2 — 1 Ox 4- 3 = 0. CaeaoBaTeabHO, xj = — 1; x 2 =3; 
X3-1/3. ■ 

2.017. x=-l. 

2.018. □ IIpHBeaa a oSuieMy 3 &aMeHaTeaio h nepeHeca Bee ajiemj ypaBHeHHH b 
aeByio aacrb paBeacrBa, noayKHM x*—ab (a+b) x 2 +a 3 h 3 =0. 3to 6nrBaa- 
paTHoe ypaBHeHHe. ITojiaraa x 2 = z, HMeeM z 2 —ab (a + b) z4-a 3 A 3 =0. Caeao- 
ab (a+b)±ab (a-b) 

BaTeabHO, z= -, oncyaa Z\=a 2 b; z 2 = oo, T. e. 

2 

*\, l“±ajb, x 3> 4 =±by/a. ■ 


2.016. □ HMeeM 3 




1.019. x,, 2 = ±2; x 3 , 4 = ±3^21/7. 

x 2 +x—5 

2.020. x, = l; x 2 = -5; x 3 4 = — 1 ± v 6 . # Hcnojib30BaTb noacTanoBry- =z. 

x 

2.021. □ IIpHBeaa a o6meMy 3HaMeHaTe.no h nepeHeca Bee aaeHbi ypaBHeHHH b ae- 
Byio aacn., noayHHM 12 (x— a) 2 — 26x (x—a)4-12x 2 =0. Taa aaa x/0, to 


ypaBHeHHe moxho nepenHcarb b BHae 
x—a x—a 




(x—a\ 2 x—a 
12 (- j -26-4-12=0 


-4-6=0. Iloaaraa- —I, noayiHM 6< 2 —1314-6=0. Ot- 

x x 

3 2 

cioaa t\ =-, 1 2 =-, t. e. X| = - 2a, x 2 = 3a. ■ 

, 2 3 

, 4 5 

2.022. □ noaaraa x 2 4-4=z, noaytHM -4 -= 2 hjih 2z — 7z—4=0. Orcioaa z\ — 

z z 4-1 

=4, t. e. x 2 =0, x=0; z 2 = — 1/2, t. e. x 2 = —9/2 (bto KBaapaiaoe ypaBHeHHe 


copHeft He HMeer). Hraa, x=0. ■ 

2.023. xi = 1; x 2 = — 3 N /6. • Hcnonb30BaTb noacraHOBKy x 3 4-2=z. 

x—a 

2.024. xi = 26—a; x 2 =2a—6. • Hcnoab30BaTb noacTaHOBicy- =z. 

x—b 

111 

2.025. □ IlepenHcaB ypaBHeHHe b BHae —-—-=—, noaoxHM x 4- 

x 2 +2x x 2 + 2x +1 12 

1 1 1 

4-2x=z. Toraa -—-=—. 3Ha*iHT, z\ =3, z 2 = —4, t. e. jm6o x 2 4-2x— 3=0 

z z4-l 12 
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s jih6o x 2 +2x+4=0. Ha nepBoro ypaBHeHHs emootm x\ = 1; x 2 = — 3. Bropoe 
ypaBHeHHe He HMeeT xopHefi. ■ 

2.026. x lf 2 = ±2; x 2t 4 — ± ‘’Jltyl. • HcnojiMOBan. noacraaoBxy 2x*—7 =z. 

2.027. xi = 1; a: 2 =* 3 . • Hcnojtb30BaTi> noacraHOBxy x 2 -4x+ 10=y. 

2.028. xi =2; *2=1/2. 0 Hcnojn>30BaTb noacraHOBxy (x 2 + l)/x=z. 


2.029. □ IlepenHcaB ypaBHeHHe b Bane 



1 

nojioacHM xH—=7. 

X 


Toraa x 2 +2h —-=z 2 hjih z 2 — 2=x 2 h —-. 3aaaHHoe ypaBHeHHe npHMeT bha 
x 1 x 1 

z 2 +z— 6=0, OTxyaa Z\ = 2, Z 2 = - 3. Hrax, xj, 2=1; * 3 , 4 =(— 3±*Jf>)/2. ■ 


2.030. x,=2; * 2 = l/2; * 3 , 4 = (-ll ±v/l05)/4. 


2.031. □ HMeeM 15—x=6—,/3—x. Bo3Beas o 6 e hecth paBeHCTsa b xBaapaT, 

nonyHHM 15—x=36 —12^/3—x+3—x; 12^3—x=24; s/l— x=2; 3—x=4; 
x= — 1 . IIpoBepsa noKa 3 biBaeT, tto 3 to 3 HaietHie aBaaerca xopHeM ypaBHe- 
hhs. ■ 

2.032. X| = — 1; x 2 =3. 

2.033. □ HMeeM 


0,6 • 3 /- - 10 • *y/ 1,5 
1sJ~x --- 3 - — sh 1 

-V216-V 9 


12 3 


1/4 


3 1 / 6 - 3 1 / 3 - 2 1 / 4 - 216 ,/4 


,/7-x=2;x=3. U 


2.034. xj, 2 = ±1, *3, 4 = ±■>/{>. 


2.035. □ HMeeM (x 2 + 9)— (x 2 — 7) = 16 hjih {y/x 2 j t-9 — \/x 2 — 7) (• v /x 2 + 9 + 

7) —16. Tax tax > /x 2 + 9— y/x 1 - 7 = 2, to x /x 2 +9+ v /jf 2 —7=8. 

(Vx 2 +9+Vx 2 -7=8, 

CjicaOBarejitHO, noayaaeM CHCTeMy < - - OTxyaa 

_ . U/* 2 + 9 -\/* 2 -7=2, 

2Vjc 2 + 9 = 10> t. e. x t , 2 = ±4. ■ 


2.036. □ Bo3Beas o6e nacTH ypaBHeHHS b XBaapaT, HMeeM (x+l) + (9—x)- 

— 2y/{x+ 1) (9—x) = 2x—12 hjih ^/(x+l) (9-x) = ll— x. CaoBa B03Beas 
b KBaapaT, aocae npeo6pa30BaHHH noayiHM x 2 — 15x+56=0, OTxyaa *1 =8, 

X 2 = 7. npOBepxoft y6e*aaeMca b tom, hto 06 a xopHs noaxoasT. ■ 

2.037. □ Peiuas Tax xe, xax a npeawaymHH npHMep, noayHHM X\ = —4/3, *2=4. 

Oaaaxo aerxo BHaert, <rro nepBufi xopeHb sBJiserca nocropoHHHM. Hiax, 

x=4. ■ _ 

2.038, □ Bo3Beaa o6e sacra ypaBHeHHH b XBaapaT, noaysHM 2x+2 > /x 2 —x—11 = 

= 16. Orcioaa Jx 1 — x—11 =8 —xhjihx 2 —x—11=64—16 x+x 2 hah 15x=75, 
t. e. x=5. ■ 
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2.039. □ B03Beas b XBaApaT, HaxOAHM x \ <= — 1, xj = — 4. IIpoBeproii ytrra- 

HaBJiHBaeM, <tto hoaxoaht to ju.ro nepBufi ropenb. ■ 

2.040. x = 2. 

2.041. □ ITepenmueM ypaaHeHHe b bhac 3 v / 5x+7 + 3 > /l2— 5x = 1 h B03BeneM o6e 
iacTH paBCBCTBa b ry6, BOcnojiKJOBaBiiiHCb $opMyAoft (a+A) 3 »»a 3 +6 3 + 

+ 3 ab(a+b), TorAa nojiy+HM (7 + 5x) + (12—5x)+3' 3 ,/(7+5x) (12— 5x)x 

x( 3 v /5x+7 + 3 v^ 12—5x) = l. Tar rar, no ycnoBHio, V5X+7 + V12-5X-1, 

to 19 + 3'V(7 + 5x)(12-5x) = l. OrooAa V(5x + 7) (12-5x) ” — 6 HAH 
(5x) J —5 (5x) — 300=0. DieAOBaTeABHO, 5x=0,5 (5 ±35), OTryAa 5xi =20, 
5x2=« —15, t. e. x t =4, X 2 = —3. ■ 

2.042. X) = — 61, x 2 = 30. 2.043. x = 9. 2.044. x = 0. 2.045. x,, 2 -±l. 


2.046. □ HMeeM y/\ +x- v /x J — 24=x — 1 hah 1 +x y Jx 1 — 24=x 2 — 2x+1 hah 

■Jx 1 — 24=x—2 (tat rar x#0). OrcwAa x = 7. ■ 

2.047. □ CorpaTHB apo6h b AeBofi ibcth ypaBHeHHs, noAyiHM \/x 2 + 

+1 — 3 n /x+ 1 =4 hah 3 v /x 2 — 3 N /x —2 = 0. OrcwAa 3 v /x = — 1 hah 3 v /x = 2. 

Tax rax 3 y/x ae Moacex 6 utb paaeH — 1 (npa atom XHaMenaTejiH hcxoahmx 
Apo6efi o6paiuajOTCs b ay jib), to x=8. ■ 

2.048. x-4. 2.049. x,-3, x 2 = 5. 


2.050. □ Bocnoju>3yeMca oacbhahbim paBeacTBOM (5 + 3 v ^x)—(5— 3 v /x)=2 3 N /x. 

Pb3aojkhb ero AeByio aacrb rax pa3BOCTB xBaapaTOB, noAyxHM (-Js + ^-Jx— 

— y/S — 3 -Jx) {y/$ + *y/x+-j5 — 3 \/x) = 2 3 y/x. Tar rar, no ycAOBHio, 

y/5+ i y/x + -^5— 3 > /x=- 3 v /x, TO y/5 + 3 ^X— y/S— 2 yjX=*2. CrAHAblBAS HO- 

AACHHO 3TH ypABHCHHA, HMeeM 2-y/5 + \/.x=“’>/■*+2. OrooAa 20+4 3 yjx = 

*= 3 > /x 2 +4 3 n /x+4 hjih 3 v/x j = 16 hjih \Zx=4, t. e. x=»64. ■ 

2.051. X| —a, x 2 ”(4a —6)/3. 

2.052. □ Anr peuieaHi ypaBHeHHs Bocnoju»3yeMca cjiejQToaiHM yraepacAeaHeM: ecAH 
a c a+b c+d 

Bepao paBeHCTBO -=- , to cnpaBeAAHBO h paaeHCTBO -*- (npoBepBTe!). 

A a—b c—d 

„ (V*+V*)+(V*-V*) 3 + 1 2v/x 

HMeeM -=-=-=-— ™- HJIH -— 2 HJIH V / X = 2 ^JC HJIH 

(V* + V*)-(v/x-Vx) 3-1 2 3 v /x 

x 3 »=64x J ; Tar rar x^0, to x>=64. ■ 

2053. □ AaaHoe ypaBHeane moxbo nepermcaTb b bhac 2 (%/x) 2 +5 6 y/x— 18->0. 

PeniHB 3TO rBaApamoe ypaBaeoHC oteochtcabho S y/x, nojiyiHM V*- 

—51^/25 + 144 „ „ r 

=-. OrciOAa >Jx\ = —9/2, %/xi^l. IlepBBig ropeHB He noAXO- 

4 

Aht. Otbct: x—2 6 = 64. ■ 

2054. □ HMeeM yjx 5 >/x— la y/x* — i \Jx 2 ; S *J x^/x— io yJx*. Tsehm o6paaoM, 
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5 -v/x 3 — l0 -^x 3 — 56=0. flanee, pemaa aHajionrmo npeauijymeMy npHMepy, 
no^yiHM: 10 - v /x 3 =2 3 ; x 3 =2 30 ; x=2*°=1024. ■ 

2.055. xi_ 2 = ±2^/2. 2.056. x,, 2 = ±2^/2. 2.057. x lt 2 = ±7. 2.058. x, = 6, x 2 = 

= -2 (1 +V 4 )/5- 2-059- x=2. 2.060. x=5/3. _ 

IS —x 

2.061. x~ 1. # HcnoflMOBan. noacraHOBxy 7 /——=z. 

\x+3 _ 

1 / 16z 

2.062. Zi=2;z 2 =——. • Hcno.iMOBari. n<wrraHOBry 5 /-= «. 

511 y z—1 

2.063. xi_ 2= ±4. 0 Hcnojn>30Ban> noflCTaHOBxy v /x 2 +20=z. 


Z062. Zi=2; z 2 = ——. 0 HcnoAMOBan. n<wrraHOBry 5 
511 


, /- 4 u + 1 , 

2.064. □ rkwiaraji \/x+2 = u, no.iyaHM - H-= 2. Orciofla tt 2 — 9u+20 = 0; u, =4; 

u 5 

u 2 =5. TaiHM o6pa30M, \/*+2=4; i y /x=2; Xi = 8; 3 v /x+2=5; 3 v /x=3; 
x 2 =27. ■ 

2.065. □ IJojiaraa x 2 -f-3x—6=y, nojiyaHM y—12+4^=0. Orcwfla -Jy=% y— 4. 
TaxHM o6pa30M, x 2 + 3x—10=0, t. e. xi = — 5; x 2 =2. ■ 

2.066. □ noAarax x 2 —4x+6=z, noayHHM z—12=^2^. OieAOBareAbHo, z 2 —24r+ 
+ 144 = 2z; z 2 — 26z+144 = 0. flajiee hmoim: Z[ = 18, t. e. x 2 —4x + 6 = 18; 

Xi«=6; x 2 = -2; z 2 =8, t. e. x 2 —4x+6=8; x 2i 4 =2±v/&. npoBepxoH jierro 

ySeaHTbc* b tom, <rro noflxoflxT Tojibxo nepBue flaa xopHs. Otbct: x\ =6; 

x 2 = —2. ■ 

2.067. □ H3 nepBoro ypaBaeHHs HaxoflHM y=x—1. noacrasHB 3 to Bhipameirae 
bo BTopoe ypaBHenae, HMeeu x 3 —(x—1) 3 = 7, oncy/ia x 2 — x—2=0. CaeflOBa- 
TCjibHO, xi=2, x 2 =—1, ayi = l,yj=—2. OTBer. (2; 1), (—1; —2). ■ 

2.068. (-4; 24); (-6; -2). 

3 81 

2.069. □ HjaeeM: y=-. 3Ha>WT, x 4 H—- = 82, t. e. x 8 —82x* + 81 =0, OTKyfla x* = l 
x x* 

■ x 4 =81. BhipaaHB x, nojiyflHM otbct: (1; 3); (—1; —3); (3; 1); (—3; —1). ■ 

f(x+0,2) 2 +0'+0,3) 2 = l, 

2.070. □ 3anHiiieM cacreMy b bhac < Ilojiaraa x+0,2=m; 


l(x+0,2)+O+0,3)=l,4. 


y+0,3=v, npaflCM e CHcreMe 


BHfl 2uv=0,96. Hrax 


fu 2 +v 2 =l, 
CHcreMe < 

(h+v = 1,4. 

! + 2uv=1,96. Tax Kai 

fu+v=l,4, 

:, •( PeaiHB 

(.mv=0,48. 


Bo3Beflg BTopoe ypaBHeime b xBafl- 


paT, noflyHHM m 2 +v 2 +2uv=1,96. Tax xax h 2 +v 2 = 1, to ypaBHemae tipaMcr 


PeniHB ary cncxeMy o6uhhum choco6om, 


HaxoflHM u\ =0,8, v ( =0,6; m 2 =0,6, v 2 =0,8. Orcwaa x t =0,6, y t =0,3; x 2 =0,4, 
y2=o,5. ■ 


2.071. □ Pa3fleflHB BTopoe ypaBHMHe cacreMH Ha nepBoe, nonyflHM- =4, OTiyaa 

x-y 
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2.072. 


2.073. 

2.074. 


2.075. 

Z077. 


2.078. 

2.080. 


2.081. 

Z084. 


2.085. 

Z087. 


5y / 5y\ 5 y 40 

——. Toraa I vH— ] y — = 120, t. e. — y 3 = 120; y 3 = 27. 
3 V 3/ 3 9 ' 


lx 5 

— =-, t. e. x 
2y 3 

Otb£t: (5; 3). ■ 

x 2 +y 2 5 x 1 

□ riepeMHOKHB ypaBHCHHs CHcreMM, nojiytHM -=-. OraoSa -=-, 

xy 2 y 2 

y x 

t. e. x=~, HjiH - =2, t. e. x=2y. H3 BTOporo ypaBHeHHa chctcmu ana 
2 y 

2 13 113 

tcaxaoro H3 3 thx cnyaaeB HMeeMi -H—=-, oncyaa y=4, x=2; —I—=-, 

y y 4 2y y 4 

oncyaa y = 2, x=4. ■ 

(7; 3), (-7; -3). 

(x 2 -y 2 ) (x 2 +y 2 ) 15 x y 5 x 

□ IlMecM --- - -=—, t. e. -4 —=-. Hojiaraa -=z, nonyiHM 

(x 2 —y 2 )xy 6 y x 2 y 

2z 2 — 5z+2=0, oncyaa z=2, z= 1/2. HTaic, x = 2y h x=y/2. IIoacTaBHM 
HafiaeHHue BbrpaxeHHa b nepBoe ypaBHeHHe CHcreMbi: y 4 = 1, t. e. y = ± 1; 
roraa x- ±2; /*= —16 (3to ypaBHeHHe He HMeeT aopnefi). Orser: (2; 1), 
(-2; -1). ■ 

(2; -1), (—1; 2). 2.076. (1; 2). 

□ BosseaeM nepBoe ypaBHeHHe b KBaapaT: x -2 +y -2 + 2 (xy) -1 =25. yiHTu- 
Baa, hto x -2 +y -2 = 13, nonyiHM 13+2 (xy) -1 =25, t. e. xy=l/6. Mb ypaBHe- 


fxy=l/6, 
x+y = 5/6. 


I 


x+y 5 

HHa-= 5 HaxoaHM x+y=-. Hthk, ocraeTca peuiHTb cHcreMy 

xy 6 

Oxser: (1/2; 1/3), (1/3; 1/2). ■ 

(4; 3), (4; -3). 2.079. (3; 2), (-3; -2). 

(12u 2 +u—2,5=0, 

□ Ilonaraa x+y=u h x—y=v, noayiHM CHCTCMy •< , oTxyaa 

(6v 2 +v—0,125=0, 

U\ =5/12, V| = 1/12, u-i — —1/2, vj = —1/4. KoM6HHHpya xaacaoe 3HaaeHHe u c Ka- 
kaum 3HaaeHHeM v, HaxoaHM: 
fx+y = 5/12, 

(x-y =1/12, t. e. x, = l/4, yi = l/6; 
fx+y=5/12, 

[jc-y=-l/4, t. e. x 2 = l/12, y 2 = 1/3; 
fx+y= -1/2, 

lx—y= 1/12, t. e. x 2 = —5/24, y 3 =-7/24; 
fx +y= —1/2, 

lx—y — 1/4, t. e. x 4 =-3/8, y 4 =-1/8. ■ 

(2; 6), (1; 3). 2.082. (4; 1), (1; 4). 2.083. (3; 2), (-3; -2). 
x+y 1 13 

□ ITojiaraa-= z, nonyiHM z+-=—, t. e. 6z -13z+6=0, oncyaa Z( = 

x—y z 6 

3 2 x+y 3 2x 5 x+y 

=-, z 2 =-. TaxHM o6pa30M, -=-, t. e. —=-, y = ± 1, x= ±5;-= 

2 3 x-y 2 2y 1 x-y 

2 2x 5 

=-, t. e. —=— ,y 2 = -1 (xopHeft hct). Otbct: (5; 1), (—5; —1). ■ 

3 2y -1 


(1/2; 4). 2.086. (2; 3), (3; 2). 
(4; 1), (10/3; 2/3). • floaoa 


oaoxHTb x+y=«, xy—v. 



2.088. (1 /a; b ). 2.089. (-1, 2); (2, -1). 

2.090. □ Hj BTOporo ypaBHCHHx cbctcmli HaxoanM u 3 = —m/v 3 . IIoncTaBHB b 

nepBoe ypaBHeme, nojiy-raM v 3 -hi — m, t. e. v s — (m — 1) v 3 — m=0. ITo- 

v 3 

jiozhm v 3 —z; Toraa nojiyi hm ypaBHeHBe z 2 —(m—l)z—m=0, OTryaa i— 

(m — l)± s /m 1 +2m+l (m—l)±(m+l) 

—-=- , t. e. Zi =m, z?= — 1. Hxai. peiDBB 

2 2 

fu 3 =w, fu 3 =-l, 

CHCTCMBi < b < HafiaeM 3Ha>ieHHS x h y. Otbct: ( y / nr , — 1); 

(y 3 —— 1 (v 3 =/«, 

(-1; Vm). ■ 

2.091. (1; 2), (2; 1). # Hcno/n>30BaTh noacTaHOBxy xy—u, x+y = v. 

2.09X (2; 1), (2; -1); (1; yfl)- (1; -Jl). 2.093. (4; 1), (1; 4). Z094. (1; 2), (2; 1). 
2.095. □ HMeeM 

(( x +y ) (x 2 -xy+y 2 ) = 35, fx 2 -xy+y 2 =7, 

< OTxyaa < 

U+>'=5, (x+ 2xy+y 2 = 25. 


BinErn nepBoe ypaBHeHBe H3 BToporo, noayiaeM 3xy = 18, orryaa xy—6. 
fx+y — 5, 

Hrar, peuiHB CHCTCMy < , HafiaeM 3HaieHns x m y. Otbct: (2; 3), 

U>> = 6 


(3; 2). ■ 

2.09& □ Cjioxhb ypaBHeHHS cncreMU, noayTHM 6 (x+y+z) = 12, t. e. x+y+z=>2. 
Buwrax 3to ypaBHeHBe H3 nepBoro, HMeeM y+2r—1. Tenepj, »3 chctcmu 
fy+2z— 1, 

< naxoaHM 3x= 6, t. e. x—2. Jlerxo BHaeTh, hto y= — 1, z — 1. 

l3x+y+2z-7 

Otbct: (2; —1; 1). ■ 

2.097. (1; 2; 3). 


2.098. □ H3 nepBbix aByx ypaBHerafi noayuM u —v— 1 h w=v + 1. noacraBJiax 
3th BupaxeHHH b TpeTte ypaBHeHBe, HMeeM (v—1 — l) 3 + (v—2) 3 + 
+(v+l—3) 3 —3. Oraoaa 3 (v—2)’— 3, t. e. (v—2) 3 = 1, v = 3. 3Ha-uiT, u= 2, 
tv—4. Otbct: (2; 3; 4). ■ 

2.099. □ HMeeM 




x+y=200, 

,x-y=48. 


Tax tar y/u+y/v=*5, to *y/uv=2. Hrax, peuiHB cncreMy 


PeuiHB ary CHCTCMy, noayHHM otbct: (124; 76). ■ 

2.100. □ Bo3Beas nepBoe ypasHerae b KBaapaT, noayHHM yju + y/v — 2 , ‘ v /uv — 1. 

Uuy/\= 4, 
i-<Ju + y/v^5 

HafiaeM 3HaieHHS u h v. Otbct: (16; 1). ■ 

2.101. (1; 81), (81; 1). 2.102. (4; 1), (1; 4). Z103. (1; 9), (9; 1). 

2.104. □ HMeeM x+y—13— y/xy. Bo3Beas bto ypaBHeHBe b xsaapaT, noaytHM 
x 2 +y 2 +2xy—169 —26^/xy+xy. Tax xax x 2 +y 2 =91 — xy, to 91-169— 
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/— fxy = 9, 

— l&sjxy, t. e. xy— 3. Ocraerca peuiHTb CHCTCMy < Otbct: (1; 9), 

(x+y=10. 

(9; 1). ■ 

2.105. (1; 4), (4; 1). 

2.106. □ Bo3Be«a nepBoe ypaBHeHHe b xy6, nOAyAHM x+y+3 ( 3 v /x + 3 v /y) 3 v /xy = 
= 64 hjih x+y + 3'4’ 3 N /xy = 64. Tax sax x+y = 28, to 28 + 3 4 ' 3 ,/xy = 64, 


t. e. 3 - v /xy = 3. OcraeTca peuiHTh CHCTCMy < 


|V^=3, 


(27; 1). 


(Vx + 3 N /y=4. 


Otbct: (1; 27), 


2.107. □ ripeAcraBBM BTOpoe ypajmeHne cncTeMu b bhac Cyfx+y-^-Jx—y) x 
x ( 4 v /x+y+\/x—>0 = 8. Tax xax *^/x+y +*^/x— y=4, to 4(S/x+y— 
— *-Jx— y) = 8 , t. e. \/x+y—\/x—y =2. Ocraerca peiium. CHcreMy 

f V*+>- = 3 > _ fx+y=81 v 

V *-y 

2.108. (41; 40). 2.109. (9a 2 ; a 2 ) 

> + 3-1 = 3: 


(V*+>- = 3, fx+y=81 

< - hjih < Otbct: (41; 

K/x-y= 1 U-y=l- 

10 

I 


40). 


2.110. □ HMeeM 


>->1 = 1 . 


Orcjofla no.TyiaeM Herape CHCreMu ypaBHCHHii: 


fx+y = 3, fx+y=3, jx+y=-3, jx+y=-3, 

U-y=l; (x—y = -1; |x-y= 1; (x-y=-l. 

laitaeM » 


PeuiHB hx, HaHAeM Bee 3naneHna x a y. Otbct: (2; 1), (1; 2), (—1; —2), 
(- 2 ; - 1 ). ~ 

2 

nOJiyiHM Z - =1 HAH Z — Z— 2=0, H, 3HaiHT, Zi = 

z _ 


2.111. □ rioAaras 

= 2, Z 2 = — 1 (3TOT xopeHi, He hoaxoaht). Hrax, 




t. e. y=4x. Totab 


V9x+a/x=4 hah 3 v /x+i/x = 4, OTxyAa x= 1, a y=4. ■ 

2 . 112 . ( 0 ; a), (2 —a; 2), ocah a^ 0 ; (2; 2), ecAH a= 0 . 0 Hcn0Ab30Barb noAcraHOBxy 


V x + a 


2.113. (3; 1). 0 Hcn0Ab3OBan. noACTaHOBxy 2x—y+11 =u, 3x+y—9=v. 

2.114. (12; 4), (34; —30). 0 HcnoAi>30BaTi> noACTaHOBxy -Jx+y = u, i y/x— y=v. 

2.115. □ Bo3BeAeM BTopoe ypaBHeHHe b XBaApaT: u 2 +v 2 + 2uv = i/v + 6 v /uv4-9. 

Tax xax u 2 + v 2 = uv + 13, to 2uv — 6 v /«v+4 = 0, t. e. uv—3^/av+2=0. CAe- 
abb 3aMeay a/w=z, no.iyaHM XBaApaTHoe ypaBHeHHe z 2 — 3z+2=0, OTxyAa 
zi =2, t. e. y/uv= 2, 32 = 1 , t. e. Hrax, ocraerca peiuHTt chctcmh 


fwv=4, fuv = 1, 

i h \ Otbct: (1; 4); (4; 1). 

(u + v = 5 (u+v = 4. 


2.116. (4; 1). 

2.117. □ ITepeMHoacHB ypasHEHM, noAyHHM x+y=9, t. e. y=9—x. IIoACTaBHB 
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aanHoe BtipaaceHHe b nepBoe ypaBHesme h buiiojihhb npeo6pa30BaaBa, tipHae.M 
k ypaBHeaHW x 2 —9x+8 = 0. Orciom x t = 1, x 2 = 8, a >1 = 8, y 2 = 1. ■ 


2.118. □ IlMeeM 6 v /x 2 y 3 + 6 N /x 3 y 2 —12, oiryaa i ^Jx 1 y 1 (*-Jx + t s Jy)=\2. Tax 
xax 6 y Jx 2 y 2 = i -Jxy= i y /b4, to 6 ^/x+ 6 y/y=3. Hiax, ocraeTca pernarb cacre- 

\ 6 y/x + t y /y = 3, 

My \ - _ Otbot: (1; 64); (64; 1). ■ 

|y*Vv- 2. 

'3« + 10v = 5, 
4u —5v = 3. 


Orcwjia u = l, v = l/5. HTax, ocTaerca peuiHTb cacreMy 
OTBer (5; 4). ■ 

2.120. □ BunojiBHB npeo6pa30BaHaa a 0cno.-u.3ya TeopeMy Baera, nojiynaM 

b 1 2c 

1 1 ff+li (Ji+X2)2 ~ 2X1X2 6 2 -2*c 

-^ + *2 (xjx 2 ) 2 (JC 1 JC 2) 2 e J c 2 


2-Vjc->'=1. 

2+ v /x+>'=5- 


2.119. □ ITo-iaraa (2—^/x—y) _1 = u, (2+^/x+y) 1 =v, nojiysHM 


1 1 X)+x 2 1 1 1 

2.121. □ HMee M -+— --; —— =-. 

*1 X 2 X|X 2 X 1 X 2 X)X 2 


6 


Ho, no TeopeMe BaeTa, x, +x 2 = —; 

a 


b 

c 1 1 a b 1 1 a b a 

X[ x 2 =*-. ITosTOMy —I—«*-——; HTax, x 2 H— xH—=0 ana 

a x 1 x 2 c c x, x 2 c c c 

a 

cx 2 +bx+a*= 0. ■ 

2.122. □ Ecjih xopua bckomoto ypaBaeaaa o6o3HaHHn> iepe3 x { a x 2 , a aaaHoro — 

iepe3 jcj a x 2 , to H3 ycnoBaa cjieayeT, «rro X| =x t +x 2 ; x 2 =x\ x 2 . Hcnom>3ya 

— b — c — — c—b - be 

TeopeMy Baera, nojiyaaM x\ = —; x 2 =~. Oraofla x\ +x 2 =-, x t x 2 — — 

a a a a 2 

b-c be 

HTax, BCKOMoe ypaaaeaae npaMer Baa x 2 H- x —-=0 nrm a 2 x 2 + (ab — 

a a 2 

—ac)x—bc= 0. ■ 


2.123. ox 2 +(6-2a)x+(c-6+fl)=0. 2.124. p=0, ? = 0; />= 1, q= -2. 2.125. >4,-1, 
Bi = -2; A 2 =0, B 2 ~ 0.2.126. k=2. 

(3x 2 —4x+p—2=0, 

2.127. □ Hueeu < IIoflCTaBBB Bbipaxeaae p=2—3x +4x bo 

\x 2 —2px+S=0. 

BTopoe ypaBHeaae, nojiyaaM 6x 3 —7x 2 -4x+5«6x 3 —6x 2 —4x+5=6x 2 x 
x(x— l)-(x— 1) (x+5)=(x— 1) (6x 2 — x— 5)=(x— l) 2 (6x+5), t. e. X| = l, 
x 2 « —5/6. Oraoaa pi = 3, p 2 ~ —41/12 (npoTBBopeaaT ycaoBBio). HTax, p=3. 
ITpn 3tom 3aa<ieHBH p nojiynaM ypaBHetma 3x 2 —4x+l=0 a x 2 —6x+5-0. 
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IlepBoe H3 hhx HMeer xopHH X| = 1, x 2 = 1/3, a BTopoe — xopaa x\ = 1, x 2 = 5, 
t. e. x = 1 —oGiuhh KOpeHb. ■ 

2.128. □ H.MeeM x 2 — 2ox + (2o —1) = 0 a x t +x 2 = xj + x 2 , t. e. x\ + x 2 = (xi + x 2 ) 2 — 
— 2X|X 2 . ComacHO reopeMe Baera, 2a— 4a 2 -4a + 2 hjih 2a 2 —3a +1 =0. ot- 
icyaa a, = 1, aj = 1/2. ■ 

2.129. 0 = 6.2.130. c = 15. 2.131. o = 4. 

,jr,jr 2 =-16, 

2.132. □ MMeeM x 2 +px— 16=0 a xi/x 2 = -4. H3 cacTeMu < HaajieM 

Ui/Jt2=-4 

X| =8, x 2 = —2 Hjm X) = —8, x 2 = 2. flajiee, Hcno.u.3ya paaeHCTBO xi +x 2 = —p, 


nojiyiaeM otbch pi = — 6, p 2 =6. ■ 

2.133. □ BhraojiHHB npeo6pa30BaHaa a HcnoJib3yg TeopeMy Baera, HaxopHM xj+ 

, , /5V 2 5 215 

+ x 2 =(x,+x 2 ) 3 -3xix 2 (Xi+x 2 ) = f- I + 3 ]’3 = ^7' 11 

2134. 6 = 2. 2.135. c = l/3. 

2.136. □ IlepeMHoacHB OAHOuieHbi, CToamae b Hac.iHTe.ie a 3HaMeaaTejie, HMeeM 
x 4 — 10x 3 + 35x 2 —50x+24 

-----= 1 turn x 4 — 10x 3 + 35x 2 — 50x+24 = x*+ 10x 3 + 

x 4 + 10x 3 + 35x 2 + 50x + 24 


+ 35x 2 + 50x + 24. Oxcwfla, npaBeaa no,no6Hhie HJiemj, nojiynaM 20x 3 + 100x = 
= 0 hjih x 3 + 5x = 0. TaxHM o6pa30M, x = 0. ■ 

2.137. □ BunojiHHB npeo6pa3osaBaa (cfle.iafiTe sto caMocrogTejibHo), b pe3yjibTaxe 


nojiyHHM —- (/n—1) (x 4 +4) = 0. Jlerso BajieTb, hto npH m = 1 b ganecTBe 


x moxho B3STB jno6oe hhcjio, spoMe ±1, ±2; npa 1 nojiyHHM x* + 4 = 0 
hjih x* — —4 (aeucTBBTejibEbix topeeS Her). Hrax, ecjia m= 1, to x — .no 6 oe 
hhcjio, rpoMe ± 1, ±2; ecjia m # 1, to xopHeii HeT. ■ 

2.138. □ BtmojuiHB npeo6pa30BaHaa nojiyHHM ypaaHeime z* + 4 = 0 hjih z 4 +4i 2 + 
+4 —4z 2 =0 hjih (z 1 + 2) 2 —4r 4 = 0, t. e. (z 2 — 2z + 2) (z J + 2z+2)=0. HTaic, 
jih6o z 2 — 2z+2=0, jih6o z 2 +2z+2=0. Jlerico Baaen., hto xopnea HeT, rax 
tax OHCKpaMBHaHTU o6oax ypaBHeHafi orpHnaTe.TbHbi. ■ 

2.139. □ neperrameM ypaBHeaae rax: xa 2 +(x 4 — 1) a— x 3 = 0. 3to kb aapaTHoe 
ypaBHenae othochtcjibho a, oricyaa tiaxoftHM 


_-(j^-l)±\/(x 4 -l) 2 +4x 4 -(x 4 -l)±(x 4 + l) 

2x 2 x 


1 

CaeaoBaTejibHO, a = ~; a=—x 3 . Ocraercs pemaTb ypaBHeHaa ax — 1 

x 

a x 3 +o= 0 . OTBeT: xi = l/o; x 2 = — 3 -Ja, ec.ra o^ 0 ; x= 0 , eaiH a— 0 . ■ 

2.140. □ MMeeM (x + l) 5 =(x+l ) 2 (x+l ) 3 = x s + 5x 4 + 10x 3 + 10x 2 + 5x + l; 

(x—l) 5 = (x—l) 2 (x—l) 3 =x 5 —5x 4 + 10x 3 —10x 2 + 5x—1. CjuiaabiBaa, nojiy¬ 
HHM 2x 5 +20x 3 + 10x = 32x hjih x 5 + 10x 3 —11x=0 hjih x (x 4 +10x 2 — 11)=0. 
Orcfoaa X! = 0, x 2 3 = ± 1. ■ 


2141. Ecjih o=0, to x — juo6oe hhcjio; ec.ia o#0, to xj, 2 =±o. 2142. X|=10; 


x 2 = -20,5. 


2143. □ Bocnoji2>3yeMC« onpepejieHaeM Moayjig a paccMorpHM pa3.iHHHtie cjiynaa. 

1-ft cjiynaS: x<0. Tor.ua -x+1 —x= 1, r. e. x=0. Jlerxo BajieTb, hto x = 0 He 
yAOBJierBopgeT HepaBeHCTBy x<0. CjieflOBaTejibHO, x=0 — nocroponHaa ko- 
peHb. 
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2- 0 cjiyia0: O^xcl. Toraa jc-t-1 — x=l, t. e. 1 = 1. 3HaHHT, x stouter 6bm> 
JHofibJM HHCJIOM Ha [0, 1). 

3- 0 cjiyia0: x>l. Toraa x=l. 

Otbct: xe[0, 1]. ■ 

2.144. □ 1-0 cjiyia0: x<0. Toma —x 3 4-(l—x) 3 = 9, t. e. 2x 3 —3x 2 4-3x4-8=0 hjih 
(x4-1) (2x 2 —5x+8)=0. Jlerxo Banen., tto x= — 1 —eaHHCTBeHHBm xopeHb 
3Toro ypaBHCHHJi (yaoBJierBOpaeT ycjiOBHio). 

2- 0 cnyiaS: O^x < 1. Toma x 3 4-(l — x) 3 =9. Kopoa stoto ypaBHemia He 

yAOBJieTBOpSMT yCJIOBHK). 

3- 0 CHyiaa: x>l. Toma x 3 4-(x— l) 3 = 9, r. e. 2x 3 —3x 2 4-3x—10=0 hjih 
( x—2) (2x 2 + x+ 5)=0. Jlerxo Baaen., hto x=2 — enaHCTBeHauH xopeHb sto- 
ro ypaBHeHHa. 

OrBet: xi = -1, X2=2. ■ 


2.145. □ HMee.M (x 2 4-1) (x — 2) + (x J + 2) (x+l)= -2 (x4-l) (x—2). Buhojihhb npe- 

o6pa30BanHs, nojiynaM 2x 3 + x 2 + x—4 = 0. Tax xax cyMMa Bcex xoa^auHeH- 
tob pasHa Hy;no, to x = 1. 3anameM nocneaHee ypaBHeHHe b Bane 
2x 3 —2x 2 -|-3x 1 — 3x4-4x—4=0 hjih (x—1) (2x 2 + 3x+4)=0. Orciofla 

2x 2 4-3x4-4=0. Ilocxojibxy aHexpHMHHaHT 3Toro ypaBHeHHa oxpnuaTejieH, 
oho He HMeeT xopaea. Otbct: x = 1. ■ 

"t/i _ 

2.146. x, = l,x 2 j=-2±—. 2.147. x=l. 2.148. ui = l,u 2 3 = (1±v/33)/4. 

7 

2.149. □ Jlerxo saaeTb, hto oahhm H 3 xopHe0 ypaBHeHHx x 3 — (a+b + c)x 2 + 
+ (ab+ac+bc) x—abc —0 SBJixerca x\=a. Toma ((x i — (a+b + c)x 2 + (ah + 

+ ac+bc)x—abc)):(x—a)=x 2 -(b + c)x + bc. M3 ypaBiienHs x 2 —(Z>4-c) x4- 
4-/>c=0 HaxonHM, hto x 2 =fc, X 3 =c. Otb er. X) -a; x 2 =fc; X 3 = c. ■ 

3aMenaHHe. Moxao a}>opMyJiHpoBaTb a noxa3aTb Tax Ha3biBaeMyio 060 - 
6meHHyTo TeopeMy BHera. Ecjih X|, x 2 , X 3 — xopHH ypaBHeHHs x 3 +px 2 + 

4-?x4-J=0, to X! 4-x 2 4-x 3 = — p ; xjx 2 4- X[x 3 -(- x 2 x 3 = g ; xjx 2 x 3 = — s . 

x 2 + l 1 

2.150. □ ITojiaras - =z, nojiyHHM zH — = —2,5 hjih z 4-2,5z4-1=0. 3naHHT, 

x z 


x 2 4-l l 

Zi = — 2 hjih -= —2, OTxyaa x +2x4-1 =0, t. e. X\ 2 = — 1; z 2 = — hjih 

x ' 2 

x 2 + l 1 

-= —, OTxyaa 2x 2 +x+2=0. Tax xax aHexpHMHHaHT nocjieflBero ypaB- 

x 2 

hchhh oTpHiiarejieH, to oho He HMeer xopHea. Otbct: x= — 1. ■ 

1 

2.151. x, =2, x 2 = 1/2. Hcnoab30BaTb noncraHOBxy xH— = z. 

. 1 * 10 4 , 

2.152. □ Ilojiarax x+l=z, nojiynHM-1-—- =— hjih 5z — 19z —4=0. 

(z-1 ) 2 (z+1 ) 2 9 

OTCioaa zj=4, t. e. z = ±2, h z 2 =—- (sto ypaBHeHHe He HMeer xopHe0). 
Otbct: xi = 1, x 2 = —3. ■ 


x— 1 

2.153. x=2a—1, x 2 = 2— a. # HcnojasoBan. nojiCTaHOBxy - =y. 

x—a 


2.154. X] =0, x 2 = — 2. • Hcnojib30Ban> noacTaaOBxy x 2 +2x4-1 -y. 


2.155. xi=0, x 2 =-2,x 3i4 =0,5 (-2±>/66). 2.156. z,=0,z 2 =l. 
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1157. □ PacKpuB cko6kh b 3HaMeaaTejie, nonyiHM ypaBaeHae -~ + 

x J +3x + 2 

8 

H-= l t ajis peiueaaa coToporo cncAyeT Hcnojn>30BaTb noacraHOBKy 

x 2 + 3x-4 __ 

x 2 +3x— 4 = 2 . Otbct: X|«0, X 2 = —3, x 3 . 4 = 0,5 (-3±,/73). 

2.158. IIojiobchm (x—3 ) 2 —z h.th x 2 —6x+9=z, OTicyaa x 2 — 6 x = z—9. HTar, hcxoa- 
Hoe ypasHeme npHMer Ban (z—9 ) 2 — 2z = 81 ana z 2 —20z=0. TaiotM o 6 pa 30 M, 
Zi=0, t. e. (x- 3 ) 2 =0, orxyaa X[ =X 2 = 3, a Z 2 = 20, t. e. (x—3) 2 =20, O'nyna 

x 3 4 = 3 ± 2 x/ 5 . E 

2.159. X| =2, X2= —4. 

x —2 x + 2 

2.160. □ riojiaras -= y a-= z, nonyiHM ypaBHeime 20y +48yz—5z=0 

x + 1 x— 1 

H.TH 20 

2 y 5 (x —2) (x— 1) 5 

OTKyaa x, =3, x 2 =-; -= — am —---= — (ne0CTBHTeni>HiJX Kopaefi 

3 z 2 (x + 1) (x+2) 2 

Her). Otbct: x\ =3, X 2 = 2/3. ■ 

1161. □ HMeeM (x + yjx 2 — l ) 2 ((x + ^/x 2 — 1 ) (x-^/x 2 — 1)) 3 = 1 hjih (x + 

+ sjx 2 — l ) 2 (x 2 — x 2 + l) = l. TaicaM o6pa30M, x + ^/x 2 — 1 = 1 hjih -Jx 1 — 1“ 

= 1 —x hjih x 2 — 1 = 1 - 2x + x 2 , oncyna x=\\ x-r-Jx 1 —1 = — 1 hjih -Jx 1 — 1 = 
= — (1 +x) hjih x 2 — 1 = 1 + 2x + x 2 , orsyna x= — 1. Otbct: xi = 1, X 2 = — 1. ■ 

1162. □ IlocJie aotBeneHHa b KBaapaT nonyiHM 2x 2 + 2x+5 + 

+ 2 v /(x 2 +x+4) (x 2 + x+1) = 2x 2 +2x + 9 hjih v/(x 2 +x) 2 +5 (x 2 +x) + 4 = 2. 
Orciona (x 2 + x ) 2 + 5 (x 2 + x)+4=4 hjih (x 2 +x) (x 2 +x + 5)=0. Otbct: 
xi= 0 , X 2 = — 1 . B 


2 ... M , „ „ > 1 (x-2)(x-l) 1 

+48 1- —5 = 0. C.ieflOBaTejibHO, -= — hjih -=—, 

\zj z 10 (x+1) (x+2) 10 


2x + l - 3 

1163. □ HMeeM s] x=2~ - hjih Vx=-. IlocJie bo3bcachhs b iBanpaT b 

x+2 x+2 

BbinojiHCHHa npeo6pa30Banafl ypaBHCHHe npaMer bha x* +4x 2 +4x— 9 = 0. 
Samcthm, tto cyMMa r03<j>4)HUHeHT0B noc-ieAnero ypaBHeHHH pasaa Hyjiio a, 
3HATHT, OHO HMCCT KOpeBb X= 1. fl03TOMy X J — X 2 + 5x 2 — 5x + 9x — 9 = 0 HJIH 
(x— 1) (x 2 + 5x + 9)=0, t. e. x 2 + 5x + 9 = 0 (3T0 ypaBHeaae hc HMeer xopHeft). 
Otbct: x=1. ■ 

1164. □ HMeeM N) /x+2 = 3 y3x+2. Ilocre bosbcachhs ypaBaeHaa b uieeryio cre- 
neab nojiynaM (x+2)*=(3x+2) 2 hjih x* —3x 2 + 4=0 hjih (x+l)(x 2 ~ 
— 4x+4)=0. OrcwAa x t = — 1 (nocropoHHHfi icopeab), X 2 = 2. Otbct: x=2. ■ 

1165. x=l. 

1166. □ Ilocne B03BeaeoBH oSeex aacTefl ypaBHeHas b xy6 hmccm 2x— 16 + 

+ 3 i y /x (x— 16) (x— 8)=x—8 hjih 3 3 y/x (x— 16) (x— 8) = — (x—8). Orcio- 
Aa 27x (x— 16) (x—8)= — (x—8) 3 . Jlerxo bhactb, tto x\ =8. IlocJie coKpame- 


nocjieAaero ypaBHeHHa aa x— 8, paercpbiTas ceo6ok h opHBeflSHM doao- 

12 

6hux cjiaracMux nojiyanv 28x*—448x+64 = 0, OTKyna x 2 3 = 8 +— V '2I. S 

’ 7 

1167. X[ = 1, xi=3/2, X 3 =2. 
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2.168. □ riocne pacKpuTKH cko6oe h npHBeaeHBS noflo6abix cjiaraeMux nojiyiHM 
x 3 -9x 1 +8=0 hjih (x^ 2 ) 2 —9x^ 2 3 +8=0, OTsyaa x^= 1, t. e. xi=l, 

3/2 

h x =8, t. e. x 2 =4. ■ 


2.169. □ HMeeM 5’ 15 - v /-* 22 + S0 \/ Jt2,— 22 15 N /x 7 = 0 hjih 15 ,/x 7 (5x+x' /2 —22)=0. 
Orcwaa: jih6o 15 -y/x 7 =0, t. e. x=0; jih6o 5x+x^ 2 —22=0 hjih 
5 (x ^ ) 2 +x ^—22=0, t. e. x'^ = 2 h x'^= —— (He HMeeT CMbicjia). Otbct: 
xi =0; x 2 =4. ■ 


2.170. □ Ilojiaras 


z 2 

-=*u, nojiyiHM u 2 — = 3 bjih m 3 — 3u— 2=0. Orciojia: «i=2 
'z+l u 


z z 4 

- = 2 hjih -= 4, t. e. z = —: u 2 = — 1, t. e. 

'z+l z + l 3 


' z+l 


■■ — 1 (lie HMeeT 


cMhicjia). Otbct: z= —. ■ 
3 


2.171. x=0. % Hcnojn,30BaTb noacTanoBicy *J x+\ + sjx=z. 

2.172. x=12. • Hcnojn>30BaTb noflCTaHOBKy 20/x=y. 

2.173. □ IIojioxhm x 3 + 5x+2 = z. Toraa (x+4) (x+1) =x 2 +5x+4 = z + 2. TaicHM 

o6pa30M, ocraeTCs peuiHTb ypaBHeHne z+2— 1-Jz— 6=0 hjih z— 3v/z— 4 = 0. 
Otbct: xi =2, x 2 = — 7. ■ 


2.174. □ HMeeM (3x 2 -2x+ 15)-(3x 2 -2x + 8) = 7 hjih (,/3x 2 - 2x +15- 

— ■J'ix 2 —2x + %) (-J'ix 2 — 2X+15 + -Y/3X 3 —2x + 8) = 7. Tax ica k 

V3jc 2 -2x+15+V3x j -2x + 8=7, to ■J'ix 2 — 2x+15— Jix 2 — 2x+8 = l. 
BbiHHTas h 3 npejuiocjieaHero ypaBHeHHi nocjiejciee, nojiynaeM 

ijix 2 - 2x+8=6 hjih 3x 2 — 2x+8=9 hjih 3x 2 —2x— 1=0, oncyaa X[ = 1, 
x 2 =-1/3. ■ 


2.175. □ HMeeM 


X 

1 

>< 

1 

00 

/-(x-2) (x+9) 

fx+9 

1 8—6x+x 2 V 

(x-2)(x-4) V 

4 — * 


3aMeTHM, hto — 9< 


/x+9 /4-x 13 

nepenHcan. rax: —— r + /-=—. 

V 4—x V x+9 6 

1 13 

npaxonHM x ypaBHeHHjo z+-=— hjih 6z 2 — 13z+ 6=0. 
z 6 

3 /x+9 3 

Oraofla nojiyiaeM: z, =- hjih /-=- hjih 4x+36 = 36—9x, t. e. x, =0; 

2 V 4—x 2 


<x<4. flaHHOe ypaBHeHne moxho 
Ilojiaraa 


/x+9 
V 4-x“ Z ’ 


2 /x+9 2 

z 2 =- hjih /-=- hjih 9x+81 = 16—4x, t. e. x 2 = 

3 V4-x 3 

o6a KopHH yaoBJierBOpjnoT ycjiOBHK). ■ 


—5. JlerKO BHjjeTb, wo 

(•- 
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2.176. □ HMeeM (x + 8 + 2 v /x+7) — (X+l — • v /x + 7) = 7 + 3- v /x + 7 hah 


(- y/X + 8 4* lyfx+1 — yj X +1 — \J X + 7) (^/x + 8 4*2-^X+ 7 + ■+■ 1 — \/x + 7) — 

= 7 + 3./*+7. 

Tax sax • v /x + 8 + 2 v /x + 7 + > /x+l — -v/x + 7 = 4, to x /x + 8 + 2 n /x + 7 — 
/ i — 7 + 3-y/x+7 

— -y/jc + 1— ■ v /x + 7 =-. BbiTHTas H3 npeanocjieiwero ypaBHems no- 

4 

cjiefluee, noayiaeM 2/x +\ — -Jx + 1 =- — hah 11 (x+7)— ly/x+1 — 


cjiefluee, noayiaeM 2^x41 — ,/x + 7 =-—- 

— 93 = 0, OTxyaa x = 2. ■ 

2.177. x=0. 0 Hcnojn>30BaTb noACiaHOBxy 1 N /x+1 = z. 

6 + 128 1286 + 1 

2.178. xi =-, xj =-. # Hcnojn.30BaTb no act; 

a 128a 

2.179. □ Bo3BeAeM o6e lacra ypaBHeHHS b xy6: 


2.178. X) =-, X 2 =-. 0 Hcnojn>30BaTb noAcraHOBKy 1 yf{ax- 6) 3 = z. 

a 128a 

2.179. □ Bo3BeAeM o6e lacra ypaBHeHHS b xy6: 

’ 9 — v /x+T + 7 + - N /x+T + 3 4 ■ 3 -</(9 — -s/x+^l) (7 + */x+\) = 64 hah 

3 v / 63 + 2 Vx+I-(x+T)=4. 

OrctOAa (x+1) —2-,/x + l +1=0 hah /x+1 =1, t. e. x = 0. ■ 

2.180. □ HMeeM yJx+4 + /x —4 = 2x + 2-v/x 2 —16 —12. Bo3BeAeM npaByio nacrb 
3 toto' ypaBneuHH b xBanpar: (-Jx+4 + y/x— 4) 2 = 2x + 2/x 2 -16. IIojiara» 

h BuiHTas H3 nocAeAHero ypaBHeHHS upeAnocAeAHee, no- 
AynaeM u 2 — u— 12=0, oncyAa ui=4, uj= — 3 (nocropoHHHH xopeab). Tekhm 

/ - / - > - /- (x + 4) —(x—4) 

o6pa30M, v'x+4 + Vx—4=4 h yx+4 — x —4 =---= 2. Otcmaa 

HaXOAHM 2/x — 4=2 hah y/x — 4 = 1, t. e. x — 5. B 

2.181. □ HMeeM 4>/(a — x) 2 — 10/(a—x) (6 — x) +4/(6 — x) 2 =0. Tan sax x#6 h 

l(a — x\ 1 la—x ja—x 5±3 46—a 

X5‘a,ro2 /(- —5 /-(-2 = 0, oncyAa /-=-, t. e. xj=-, 

V \b—xj V 6—x V 6—x 4 3 


2.182. □ HMeeM 3 /x+a + 3 /x+a + l= — 3 /x + a + 2. Bo3BeA« o6e nacTH ypaBHe¬ 
HHS b xy6, nonyAHM 3x + 3a + 3 = 3 ■ 3 /(x+a) (x + a+1) (x+a+2). OraoAa 

(x+a + l) 3 =( 3 /(x+a) (x+a+1) (x + a+2)) 3 hah (x+a+1) ((x+a + 1) 2 — 
— (x+a) (x+a+2))=0. CjKAOBaTeAbHO, ah6o x+a+1 =0, t. e. x = — a— 1, 
ah6o (x+a+1) 1 —(x+a) (x+a+2)=0, t. e. (a+1) 2 —a (a+2)=0 (3 to ypaBHe- 
HHe He HMeer xopHefi). OTBer x= —a— 1. ■ 

fx 2 +y=y 2 +x, fx 2 +y=6, 

2.183. □ HMeeM < oncyAa < BhiAHTas H3 nepBoro ypaBHe- 

ly 2 +x=6, |y 2 +x=6. 

hhs BTopoe, noAyAHM (x 2 —y 2 )—(x—y)=0 hah (x— y) (x+y—1)=0. Hrax, 



ecna y=x, to X) = 2; 


\±y/2\ 

x 2 = — 3; ecjia y= — x + 1, to x 3 4 =-Otb6t: 


(2; 2), (-3; -3), 


1+V21 1-V21\ 1 + 01^ 

2 ’ 2 / V 2 ’ 2 / " 


fx 3 +y 3 = 19, 

2.184. □ HMeeM < Cjioxhb ypaBHeHaa, HaxoflHM (x+y)=l 

(.3 (x 2 y+xy 2 )= -18. ‘ 


Him x+v=l. Torfla y=l—x h 03 nepBoro ypaBHeHHs nojiynaM: x 3 + 
+ (1 — x) 3 = 19 hjih x 2 -x—6 = 0, OTKyaa Xj = 3, x 2 = —2 a yi = —2, y 2 = 3. 
OTBer (3; -2), (-2; 3). ■ 

2.185. □ BfcprreM BTOpoe ypaBHeme H3 nepBoro: (x 2 — y 2 )— (x—y)=0 hjih (x—y )x 
x(x-t-y—1)=0. Wra*, ecna x-y=0, to X[ =4, yi =4 a x 2 = — 5, y 2 = — 5; ecjin 

x+y-lTO x 3 , 4 = (1 ± Jn)j2 a y 3 , 4 =(1 t777)/2. Otbct: (4; 4); (-5; -5); 

/1 +-Jn i-V77\ fx—'Jn \+Jv\ 

\ 2 ~' ~ / \ 2 ’ “ / " 


2-186. (2; 2), (-2; -2), (2; -2), (-2; 2). 2.187. (2; -5). 

2.188. □ y mhoxhm nepBoe ypaBHerae Ha 2 a as pesyjiBTaTa buhtpm BTopoc ypaaHe- 

Sx+17 

aae: — 5x+lly—17 = 0. CaeflOBarejibHO, y— -, OTicyfla 

146x 2 + 93x—239=0. HTax, x, = 1, y, =2 a x 2 = -239/146, y 2 = 117/146. ■ 


2.189. (3; 5), (5; 3). 2.190. (3; 2), (-3; -2), (73/3; 573/3), (-73/3; - 5^3/3). 
2.191. (2; 1), (-2; -1). 


2.192. □ HMeeM 


16 



IIepeMHO*HB yp.iBHeHHH cacreMU, nonyaHM (xy) 2 — 


59 144 

—— xyH-= 1. OTCMfla xy= 6 a xy = 23/6. JlerKO Biuiert, 3 to x* =2, yj =3 

6 -6 

a x 2 =-2,y 2 = -3. ■ 


2.193. (4; 2), (-4; -2). 


x 2 +y 2 

2.194. □ Paaae.iHB nepBoe vpaBHeHae cacrreMbi Ha BTopoe, nonymM -= 

, (x+y) 1 

X 2 X X 

Orcio.ua 2x 2 + 2y 2 —5xy=0 hjih 2 —-5 -+2 = 0. HTaa, ecrra -=2, to x, = 

y y y 


X 1 


5 

9 

2 , 


yi = 1; ecjm -=-, to x 2 = — 1, y 2 = — 2. ■ 

y 2 

2.195. □ V'mhoxhb BTopoe ypasHCHHe Ha 3 a cjiobcbb pe 3 y. 11 .TaT c nepBWM ypaBHeaa- 
eM, nojiyaHM (x+y) 3 = 27a 3 . Orcioaa x+y=3a. Torfla H3 BToporo ypaBHenas 
HaxojiHM xy=2a 2 . TaiHM o6pa30M, thcjt» x a y sbjihwtm sopasMa KBajipaT- 
hoto ypasHeHHX z 2 ~3«z+2a 2 =0. Hr as, zj = j 2 =2a, t. e. Xi=a, yj =2o 


hx 2 =2a, y 2 =a. ■ 

2.196. □ BosBeACM BTopoe ypaBHeaae b raaapax: (x 2 +y 2 ) 2 =25 ana x*+y 4 + 
+2x 2 y 2 = 25. Yvnou, tto x* + v 4 =17, aoiyaafiM x 2 y 2 =4, t. e. xy=2 
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(x 2 +y 2 = 5, (x 2 +y 2 = 5, 

h xy=— 2. OcraeTca peimm> CHCTeMu < h < 

\xy=2 \xy— 2. 


Otbct: 


f x 2 +y 2 = 5, 

= 2 

(2; 1), (1; 2), (-2; 1), (1; -2); (2; -1), (-1; 2); (-2; -1); (-1; -2). ■ 

2.197. □ HMeeM (x 1 +y 2 ) (x*—x 2 y 2 +y*) = 65. ywraBaa, tto x* — x 2 y 2 +y* = \3, 
HaxoaHM x 2 +y 2 = S. Bo3BeaeM nocaeaHee paseHCTBO b aBaapaT: x*+2x 2 y 2 + 
+y *=25 h BbiTreM H3 Hero BTOpoe ypaBHeHae CHcreMbi. B peay;u>TaTe nojiyna- 

(x 2 +y 2 = 5, 


eM ix 2 y 2 = \2 hjih x 2 y 2 =4. HTaa, H3 CHCteMU 


[x 2 y 2 = 


ocTaerca HaftrH 


x b y. OTBer: (2; 1), (-2; -1); (2; 
(1; —2); (—1; 2). ■ 


■1); (-2; 1); (1; 2);(-l; -2); 


2.198. (1; 3), (3; 1). 2.199. (1; 3), (3; 1), (-1; -3). (-3; -1). 

2.200. □ Cjioxhb ypaBHeHHa chctcmm, noayiHM 2 (x 3 +y 3 ) = 18a 3 hjih x 3 +y 3 = 
= 9o 3 . Orciojja x 2 y+xy 2 =6a 2 . flaaee, choxhb ypaBHeHHa 3 (x 3 y+xy 2 ) = 18a 3 
h x 3 +y 3 =9a 3 , aaxoflHM (x-f-y) 3 = 27a 3 , OTayaa x+y-3a. Toraa H3 ypaBHe¬ 
HHa xy (x +y) — 6a 3 hmccm xy=2a 2 . Thkhm o6pa30M, x h y aBjiarorca aopagMH 
KBajrpaTHoro ypaBHeHHa z 2 — 3az+2a 2 = 0. Hiaa, x\=a, y\=2a h X 2 = 2 a. 
yz — a. » 

2.201. (3; 1), (3; -1), (-5/3; ^65/3). (-5/3; -^65/3). • HcnojMOBaTb noacraHOB- 
ay x+y = u, x—y=v. 

1 1 

2.202. (2; —3). 0 Mcnojib30Ban, noacraHOBay-= u, -=v. 


2.203. (3; 2), (1; 4), (-3; -4), (-5; -2). 2.204. 


x+y— 1 2x—y+3 

/ a+b a — b 
~2 


H a+b a—b\ 
ab ab ) 


2.205. (2; 1), (6; -3), (6+2^3; -2-2^3). (6-2^3; -2+2^3). 2.206. (3; 1). (-3; 

-1), (14^106/53; 4v/l06/53), (—14^/106/53; -4^106/53). 2.207. (5; 3), (-5; -3). 

/-1 + Jl3 —7 — v /73\ /-7—/73 —7 + v /73\ 

2.208. (2; 3), (3; 2), f-1, (----1. 2.209. (1; 4), 

(4; 1). 

2.210. □ CocraBJiaa nonapao pa3HOCTH £Byx ypaaHeHHU, noayaaeM, tto x=y=z. 
Toraa Jno6oe H3 ypaBHeHHa npHMCT Baa u + u :! =2, OTayaa ui = —2, U 2 = 1. 


Otbct: (1; 1; 1), (-2; -2; -2). ■ 

2.211. □ IlepBhie asa ypaBHeHHa 3anmiieM Taa: 


Jx+y=3-z, 


Orcwaa HaxoaHM 


jx + 2y = 2-l-z. 

y=2z—1, x=-3z+4. Toraa H3 TpeTbero ypaBHeHHa noaynHM 

(—3z+4)-l-z (3—z) = 3, OTayaa z J = l. HTaa, z, = 1, y ( = 1, xj = l h Z 2 = — 1 , 

yi=- 3, *2 = 7. ■ 

2.212. (0; 0; 0), (2; -1; -1). 2.213. (3; -2; 1), (-1; 0; 3). 


{ 


x+ (y+z)=6. 


TaaHM 06 - 


2.214. □ IlepBue naa ypaBHeHHa o6pa3yWT CHCTeMy 

(x(y+z)=5. 

pa30M, x h y+z HBJiaioTca aopaaMH aBaapaTHoro ypaBHeHHa u 1 — 6u+5=0. 

{ x=l, 
y+z= 5, 
y (z+l)=8 
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Jy+z= 1, HaxoflHM x, y, z. Otb eTt (1; 2; 3), (1; 4; 1), (5; 2; -1), 
l_y(z+5)=8 
(5; 4; -3). ■ 

2.215. (0; 0; 0), ( a—b; b—c; c—a). 2116. x=abc, y — ab+bc+ca, z—a + b+c. 
k(k-c){k-b) k (k—c) (k—a) k(k-a)(k-b) 

2.217. x = -, y—- -- -. 

a {a—c) (a—b) b(b—c)(b—a)’ c (c—a) (c—b) 

2.218. □ IlepeMHOacHB ypaBHeHna cHcreMhi, noayiHM (xyz) 2 = ahc, t. e. 


,— xyz yjabc 

xyz = ±yjabc. Orcwaa x =—= ±- 


lac lab Ibc 

= ± V7- >=± V7" =± V7 


yz b 

2.219. □ 3anmneM TpeTte ypasHeHHe b BHae xyz = 1 a yMHO*HM Ha Hero n»a nepBbix 

{ x+y+z= 3, 

xy + yz + zx—3, BBeaeM BCnoMoraTejib- 
xyz=\. 

Hyw HeH3BecTHyio u a ana Hee noayiHM, ito u 3 —3u 2 + 3u— 1 =0 (cm. 3aMeia- 
HHe k pemeHHio 3aaaiH 2.149). Orcwaa (x— l) 3 =0, t. e. u= 1. 3HaiHT, cacreMa 
HMeeT eaHHCTBeHHoe penieHae x=y=r= 1. ■ 

2-220. (1; 3; 5), (- 1; -3; -5). 2.221. (3; 0; 5). 

|2x + 3y| = 5, 

2.222. □ HMee.M BocnojiuyeMca onpeaeaeiuieM Moayaa h paccMorpuM 

|2x —3y| = l. 
pai.iH'jHije cayiaa. 


1-fi cayiafi: 


f2x+3y>0, 

/ Toraa 

U*-3y>0. 


f2x+3y=5, 

< OTicyaa x — 3/2, y =2/3. JTerico 

(2x—3y=l, 


BaaeTb, «rro sth 3HaieHHa yaoBaeTBOpjnoT aaHHofi CHCTCMe. 

(2x+3y>0, f2x + 3y = 5, 

2-fi cayiafi: < Toraa < oncyna x=l, v= 1. 

(2x-3y<0. l2x-3y=-l, 


3-i cayiafi: 


(2x+3y<0, 

:: < Toraa ^ 

l2*-‘ * 


4-fi cayiafi: 


3y>0. 

(2x+3y<0, 

: < Toraa 

(2x—3y <0. 


f2x + 3y=-5, 
{2x-3y=l, 
(2x+3y= —5, 
\2x-3y -1, 


oTKyaa x= — 1, y= — 1. 
OTKyaa x= —3/2, y— —2/3. 


a 3ta cacTeMa He HMeer 


OrBer: (1; 1). (-1; -1), (3/2; 2/3), (-3/2; -2/3). ■ 

2.223. □ CocraBHM pasaocn. ypaBHeHHfi CHcreMbi: (x—y) + (-Jy —,/x)=0 Haw 

(y/y— s/x) ( v /x+ v /y~l)=0. Orcwaa an6o \/y—\/x=Q, t. e. x=y=49, 
aa6o x+y= 1. B nocaeaHeM cayiae, caoxHB ypaBHeHaa CHcreMM, noayiHM 

r r fx+y = lll, 

x +y+(\/x+ vy) — 112=0, onyaa / - 

W*+\/y=i> 

peiueHBfi. Otbct: (49; 49). ■ 

2.224. □ IIepeMHO»HB ypaBHeHHacHCTeMbi, HMeeM 8 = (x+y)—(x—y), oncyaa y=4. 
3areM B03BeaeM ypaBHeana chctcmu b KBaapaT h cto*hm hx; Toraa noayiHM 
5y 4x 

—I— —x. IIpH y=4 HafiaeM x*5 (x= —5 — nocTopoHHHfi sopeHb). Otbct: 
x 5y 
(5; 4). ■ 

1225. (11; 1). _ 

2.226. □ 3anHHieM nepBoe ypaBHeHHe Tax: (u 2 —v 2 )+y/u 2 — v 2 —12=0, OTKyaa 
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PeiHHB 3Ty 


.- fu 2 —v 2 =9, 

Vu 2 —v 2 = 3. Toraa HCxoflHaa CHCreMa npHMeT bha ■< PeiuHB 

(u 2 4-v 2 =41. 

CHcreMy, noaynHM otbct: (5; 4). ■ 

\(x 2 —y 2 \ 2 x 2 —y 2 2y 2 

2.227. □ HMeeM /-1 =1----■=1,6. Tbkhm o6pa30M, 

V \x 2 +y 2 / x 2 +y 2 x 2 +y 2 


Taerca pernHTb CHcreMy 


x 2 4-y 2 5 


Otbct: (1; 2), (—1; -2). ■ 


2.228. □ riepenHineM Hcxoanyio cacreMy Tar: 


f(N/^) 3 +(Vy) 3 =35, 


Toraa, cjioxbb 


I3xyjy 4- 3>s/ x =90. 

ypaBHejms btoh cucreMM, npaaeM r ypaBaemno (^Jx + yJy) 2 — \2 5, oncyaa 
• v /x4-\/y=5. flajiee HMeeM v /y=5 —a/x; y=25 — 10 a/x 4-x; y N />'= 125 — 

— IS^Jx— Xyjx + 15x. IIocjieflHee BtrpaxeHHe noacTasHM bo BTopoe ypaBHeHHe 
hcxoahoh CHCTeMM h noxyfHM x—5 v /x 4-6=0, OTryaa yjx=2, s /x=3. Hrax, 
*1=4, yi=9; x 2 =9,y 2 =4. ■ 

2.229. (1; 7), (49/64; 41/8), (7; -8). 2.230. (4; 1), (121/64; 169/64). _ 

2.231. □ Ilpeo6pa3yeM jie B yw xacrt nepBoro ypaBHeHHS. Tar rar yjx 2 +y 2j r 
--^ -- -- (x 2 4-y 2 )~(X 2 -y 2 ) 


4- v / x 2 -y 2 = 6, to y/x 2 +y 2 -Jx 2 -y 2 =—=== -===. t - e - 

y/x 2 +y 2 +yjx 2 —y 2 

- - 2 y 2 

yjx 2 +y 2 —y/x 2 —y 2 = —CrjiaOMBaa 3TO ypaBHeHHe c ypaBHeHHCM 
6 

- -- -—- 

yjx 2 + y 1 + yjx 1 —y 1 =6, nojiyraM 2^/x 1 +y 2 —(>+—. flajiee, yHHTMBaa, hto 

eVio 

y 2 =-, npHxoaHM k 6m3aapaTH0My ypaBHCHHio x —9x —10=0. Ornofla 

x 

x=y/lQ, y—±y/6. OrBer: (y/lO; y/6), (-s/lO; —-y/6). ■ 

2.232. □ Cjioxhb ypaBHeiiaa CHCTeMM, HafiaeM yjx -> r y + s Jy-\-z-{-yfz+x=(\. 
BMTHTaa H3 3Toro ypaBHeuHH nooiepeaHO raacaoe H3 ypa B neHHH aanHOH 

{ yJz + X=3, fz+x = 9, 

yjx +y — 1, hjih < x4-y=l, Chom npaMeaaa 

Vy^=2 b-+ 2 =4- 

yraaaHHHe B ume aeficTBHa r ypaBHeHHSM nocaeanefi chctcmm, noayHHM otbct: 
x=3, y= —2, 2 = 6. ■ 

2.234. (1; 64), (64; 1). 2.235. (1; 16), (16; 1). 

2.236. □ Bo3 B eacM nepBoe ypaBHeHHe b rBaapaT: 3x4-2y4-l — 

— 2y/(2x+y+\) (x-t-y)=l. YurrMBaa, tto 3x4-2y=4, h noaaraa 

r -- /- (hv- 2, f(“4-v) 2 =9. 


4-2 = 4. 


/- /- f«v=2, f(u4- 

V2x4-y4-i=u, v x +y =v » noji y ,i|MCHCTeM y , hah< 

((h-v) 2 =1, (.(«- 


v ) 2 = l. 





KOTopoH HaxoAHM u=2, v= 1. Hrax, ocTaerca peuiaTb cacreMy 
f2x+y +1 =4, 

/ OTBeT: (2; -1). ■ 

U+y=i- 

Z237. (5; 4), (-9; 25). 2.238. (1; 1). 2.239. (2; 3), (13/3; -5/3). 2.240. (10; 1). (-21/2; 
53/12). 

2.241. □ IIojioxhm -Jx 2 +2y+l = z. Toraa x 2 +2y+l =r 2 , x 2 +2y=z 2 —1. TaxaM 
o6pa30M, nepBoe ypaBHeHHe cacreMii npaMeT bba z 2 +z—2 = 0, orryAA 2 t = l, 

22 = —2 (nOCTOpOHHHH XOpeHb, T2X xax Z>0). HTaX, X 2 +2y+l=l. H3 CHCTe- , 

fx 2 +2y=0, 

mm < HaxoaHM x a y. OTBeT: (2; —2). ■ 

Ux+y=2 

2.242. (3; 3/2), (6; 3). 


2.243. a HMee M 



oTxyna 


[>Av-2. 

ll*+J-l=5. 


1-ft cnyaafi: x-t-y>0. Toraa cacreMa npaMeT Baa 
y,=l; X 2 = l,y 2 =4. 


(xy~4, 

|x+y=5, 


OTityaa x\ =4, 


2-ft cjiyiaa: x-t-y <0. Toraa cacTeMa npaMeT Baa 

*i = -4, yi--l;x2--l,y 2 “-4. 


xy = 4, 
x+y=—5, 


OTiyaa 


OTBex: (1; 4), (4; 1), (-1; -4), (-4; -1). ■ 

2.244. x,=0;x 2 =-10. 

2.245. □ Bbmo.iHHB aejieHae, nojiyiBM: 

x 2 + mx+n | x—n 
~x 2 -nx x+m+n 


x+mx+n x—m 


x+2m 


2 mx 

2mx—2m 2 

2 m 2 + n 


(m+n) x 

( m+n) x—mn — n 2 
mn+n 2 +n 


CoraacHO ycaoBaio, 2m 1 +n=m, mn+n 2 +n—n. Ecjih n=0, to 2 m 2 =m, t. e. 
m=0 aa6o m= 1/2. Ecaa «#0, to n=—m, m (m— 1)=0, t. e. m=l, n = — 1. 
Otbct: (0; 0), (1/2; 0), (1; -1). ■ 

— b±y/b 2 —4ac 

Z246. □ HMeeM xi 2 =-• nycra. xi>x 2 ; Toraa, actio jibsys ycjiOBae, 

2a 

b 

noayaaM: (xi —l)+(x 2 + l)=Xi+x 2 =—; (xi —1) (x 2 +l)=xix 2 —x 2 +xi —1 = 

a 


c Jb 2 —4ac b (c Jb 2 — 4ac \ 

=-4 -1. Hrax, x 2 +-x+I-H-11 = 0 hah ax 2 +bx+ 

a a a \a a / 


c y/b 2 —4ac 


+ (c+-Jb 2 —4ac—d)=0. ■ 

2.247. □ IIoaaraaz= —1, noayaaM OTHOCHTenbHoai ypaBHeHae/a 2 —w—6=0, aop- j 
hsmh KOTOporo xbjiswtcs m= 3 a m=—2. Ilpa xaxaoM H 3 btbx 3 BaaeBaa 
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m aa.BRoe ypaBHeHHe sanHuiercfi rax: z 3 —132-12 — 0. 3 to ypasHeHHe npea- 
ctabhm b BHfie (z+1) (z+3) (z—4)=0, oTxyAa zi = —1; Z2 = — 3; z 3 =4. ■ 

□ HMeeM 2A J —9oc=0 hjih b 2 =A,5ac. Torfla ecjm x b X 2 — ropra ypaBHeaas 

ax 2 + bx+c=0, to 

— b + ~Jb 2 —Aac — sj 4,5ac + 7 0,5ac *Ja, 5—^/o,5 

x =-.-=---v ac > 

la la la 

-b — -Jb 2 —Aac \Ja,5 + .— 

x 2 = ------- s/ac. 


x 2 V4.5 + V0.5 (v/9 + nA) n/0.5 


Tejchm o6pa30M, — = -_ : -= = 


x i s/4,5 —^0,5 (79-71)70,5 


2, OTiyaa x 2 = lx l . 


□ HcnojiMys TeopeMy BaeTa, HMeeM: ab= 1, a + b = —p h be-2, b + c= — q. 
Toroa pq-=(a+b) (b+c) = b 2 +ac-t-3, OTzy^a b 2 +ac=pq — 3, (b-a) (£ —c) = 
= (b 2 + ac) — l — (pq — 3) — l=pq— 6. Hras, (b—a) (b-c)=pq- 6. ■ 

□ BbnHTaa H3 nepBoro ypaBHeHHH BTopoe, no.iyiKM ax— x+1 — a=0 ana 
(a— 1 ) (x— 1 )= 0 . Horn a= 1 , to xaxAoe 03 ypaBHeHHH npHMeT bha 
x 2 +x+l —0, a Taxoe ypaBHesae He HMeeT AeiicTBHTe ju,hux xopHefi. Ecjih ace 
a^l, to jc = 1 h, 3HaiHT, 1-ffl-t-1 =0, t. e. a= —1. ■ 

p>2; x,=p+2, X2=(2-p)/5. 

□ HMeeM Xi— JC 2 = 5, xj-Xj = 35, rae X\ h x 2 — xopaa ypaBHeima x 2 +px + 

-P + 7p 2 “ 4 9 —p—y/p 2 — Aq 

+ ? = 0. KpoMe Toro, x, =- h x 2 =---—. Hrax, 

2 2 

XJ-X 3 = (X,-X2) (xf+X^ + X 2 ) HJffl 5 (xJ + XjX2+X^) = 35 HAH X 2 + X t X 2 + 


2 , | P*-9=l _ 

+ Xj = 7, t. e. nojiymM CHCreMy < - Pern as ee, naxoAHM p — 1, 

Vp J -49 = 5. 

q** — 6 a p= — 1, q= — 6. ■ 
x 2 + (4*~2p 2 ) x + (p*—Ap 2 q)=0. 

4 7 

□ Tax rax a a /? — xopBH ypaBHeaas 3x +7x+4=0, to aft**-, a + /l=*—. 

3 3 


flajiee, nocxoABxy 


--- H --- — XOPHH HCKOMOrO ypaBHeHHH x 2 +px+q** 0 . 


a fi-(ct+P) + 


1 ( a B \ 

l“l‘ P \j»-l + ac-lj 


(a+P) 2 - 2 ixP-(a + P)_ 23 
<xP—(sc + P )+1 21 


, 23 2 

HTax, acxoMoe ypaBHeHHe aMeex bha x — —x+- = 0 bah 21x — 

21 7 

— 23x+6=0. ■ 

□ HMeeM x*+5x 3 + 15x—9 = (x 2 —3) (x 2 +3)+5x (x 2 + 3)=(x 2 + 3) (x 2 + 
+5x—3)<=0, t. e. ah6o x 2 +3 =0 (sto ypaBHeHHe He HMeeT xopHeft), ah6o 
x 2 +5x— 3 =0. nocxoAixy AacxpaMHaaaT nocAeAHero xaaApaiHoro ypaBBeaax 
noAOHCHTejieH, oho BMeeT A»a xopas: x\ a X2, npHae-M X|X 2 = —3, x t +x 2 ** 

= — 5. Jlerxo BHAen>, <rro 3 hash 3thx xopHea npoTHBonOAOacHbi. V 

1 , 1 / 1\ / , I \ 

□ FIoAoacHM xH—=»r, totaa x 2 H—- = z —2. OrciOAa ^xH—Hx 2 +—1 — 
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= z 3 —2z min x 3 H—- + x-l— = z 3 — 2z, t. e. x 3 H— = z 3 — 3z. CjieaoBaTejibHO, 

X 3 X X 3 

z 3 —3z+z 2 —2+z=6 hjih z 3 +z 2 -2z-8=0. 3aMe<iaeM, hto zi = 2; aajiee no- 
one aejieHHa na z—2 no jiynHM z 2 + 3z+4 = 0, a 3 to ypaBHerae He HMeer ropHeg. 

Hra*, z=2, OTxyaa oneayer, hto x-l — = 2 am x 1 — 2x + l =0, t. e. X| 2 = 1. ■ 

x 

2.257. □ IIojioxhm x=z—4. Toraa x+3=z—1, x+5=z+l. GneflOBaTejn>HO, aaH- 
Hoe ypaBHerae npHMeT bha (z— l)*+(z+l) 4 =16. Oroofla 2z 4 + 12z 2 +2 = 16 
hah z 4 + 6z 2 — 7 = 0, t. e. z 2 =l h z 2 = —7. Kophhmh nepBoro ypaBneHHaa 
gBAHioTca HHCJia Z| = 1, z 2 = —1, a BTOpoe ypaBHerae He HMeer KopHeft. Urate, 

X) = —3, x 2 = — 5. ■ 

2.258. x\ = — 1, x 2 = 0, X 3 = —2. 0 Hcno,ii.30BaTb noAcranoBKy x+1 =z. 

2059. X) =4, x 2 = 2. 

2.260. □ 3anHmeM flaHHoe ypaBHerae a Bane (3x ) 3 + (3x ) 2 — 16'3x+20=0 h iiojio- 
*hm 3x=z. Toraa nonynnM z 3 +z 2 —16z+20=0. 3aMenaeM, hto Zi=2, h no- 

one aeaeraa Ha z—2 hmccm z 2 +3z—10=0, t. e. z 2 = 2 h z 3 = —5. TarHM 

o6pa30M, X| =x 2 =z 1 /3 = z 2 /3 = 2/3, x 3 = z 3 /3 = — 5/3. ■ 

9x 

2.261. □ IIojioxhm - =u. Oraona 9 x = 9m+xw, t. e. 9 (x— u) — x. TaKHM 06 - 

9+x 

f(x— u) 2 =40 —2xu, 

OTtcyaa 


paiOM, npHXOAHM K CHCTeMe 


f(x—u) 2 =40 —2xu 
19 (x— u) — xu =0. 


Ms 


CHCreMa He 


jx 2 + u 2 =40, 

[9 (x-u) — XH = 0, 

fx—u= —20, fx—u=2, 

nocneaHefl chctcmm nojiynaeM < a < IlepBaa 

(xh= —180 tx« = 18.__ 

HMeer penieraft, a pemaa BTOpyio, HaxoflHM x x 2 = l±,/l9. ■ 

2.262. X| = — 1, x 2 = 2- 2.263. xi =2, x 2 =4, x 3 = — 1, x 4 = —1/2. 

2.264. x= —1/2. 0 Hcnoai.30BaTfa noAcraHOBry x=l/y. 

2065. □ Tar rax cyMMa KoeJxJmraeHTOB ypaBHeraa pasaa Hyato, to oahh H3 
ero ropHefi paaen eflarane: X[ = 1. Tows nocne AoneiiHs na x—1 nojiynHM 

x 2 —2ax + (a 2 —a) = 0, orxyaa x 2 j=a±^/a. ■ 

2.266. Ui =1, ui=a+b, u 3 = « — b. 

2067. □ 3aMenaeM, hto oahhm H3 ropHefi ypaBHeraa aBJiaerca x t = — 3. Toraa 
nocne neneran Ha x+3 noayHHM x 2 —3x— (p 2 — p— 2)=0, OTryna x 2 = p +1, 
x 3 = —p+2. ■ 

2068. xi =1, X 2 , -i = a±-Jm. 2.269. x, =a, x 2> i=a±y/b. 

2070. □ Hmccm (4x 4 +3x 2 —1)—(16x 3 —4x)=0. OTCiofla 4 (x 2 + l) ^x 2 — 

— 16x ^x 2 — -^=0, t. e. ^x 2 —(x 2 — 4x+l)=0. Peuiaa noeneAHee ypaBHe- 

me, nojiynaeM otbct: x ti 2 = ±1/2, x 3> 4=2±^/3. ■ 

2071. □ flaraoe ypaBHerae yaofiHO 3anHcan. rax KBaapaTHoe OTHOCHxenbHo a: 
(x-2^/3) fl 2 —(2x 2 —2v/3x—12) a+(x 3 —9x—6 v /3)=0. 
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Oraona a = -=—. 3aMe<taeM, hto x 2 — y/lx— 6 = (x — 2^/3) 

x-2^3 

3HaiHT, a (x-2 v / 3)=(x-2 v / 3) (x+y/3), orxyna =2-^3, x 2 =<z— -Ji. Jlerxo 
ySeaHTbca b tom, ito hhcjio a—i/3 ecrb AByxpaTHbiii itopeHh aaimoro ypaBHe- 
hhh. Hrax, nojiyaaeM OTBer: Xi=Zy/3, x 2 = x 3 = a—-y/3. ■ 

2.272. X[ = 1, x = 1 — a. 2.273. Xj = — 1, x 2 = a, x 3 = 2a. 

2.274. □ flaiiaoe ypaBHeHHe yao6HO 3anHcaTb xax KBaaparaoe OTHOCtrrejibHo p: 

(z— 1) p 2 —(2z 2 —2z) p + (z 3 — z 2 — qz+q)=0. 

Orcwfla (z— 1) p 2 — 2 (r— l)zp + (z— 1) (z 2 — q) = 0, t. e. (z— 1) (p 2 — 2zp + 
+ z 2 —q)= 0. TaKHM o6pa30M, z—1=0 h p 2 — 2zp+z 2 —q—0. Ms nepBoro 

ypaBHCHHs haxoahm Z| = 1, a H3 BTOporo p=z+ yjq, t. e. z 2> i=P±\Jq- ■ 

2.275. □ HMeeM -Jx + -Jx + 9 = ^/x +1 + Jx + 4. B 03Beas 3 to ypaBHeHae b KBHnpaT, 

HaxOAHM 2x+9+2 v /x 2 +9x=2x + 5+2 v /x 2 + 5x+4, t. e. Jx 2 + 9x— 

— Jx 2 + 5x + 4=—2. C«oaa B03aefle.M ypaBHeHHe b KsaApaT: 2x 2 + 14x+4 — 

— 2 v /(x 2 +9x) (x 2 + 5x+4)=4, t. e. x 2 + 7x=-y/x*+14x 3 + 49x 2 + 36x. Haxo- 
Hen, nocjie eme OAHoro B03Be/j,enHa b xBaApaT nojiyiHM x*+14x 3 +49x 2 = 
= x*+14x 3 +49x 2 + 36x hah 36x=0, t. e. x = 0. ■ 

2.276. □ llocjie BoaBeaeHHs ypaBHeHHa b tBaapaT nojiyHHM 2u 2 + 2 + 

+ 2v/(u 2 —u—1) (u 2 + u+3)=2u 2 + 8, t. e. J(u 1 —u—l)(u i +u+ 3)=3. Ot- 
cioAa (u 2 — u— 1) (u 2 + u + 3) = 9 hah u* + u 2 — 4u — 12=0. 3aMeaaeM, ito oa- 
hhm H3 KopHeH nocneAHero ypaBHeHHS ABJiaeTca u = 2. Pa3AejiHB Ha —2, 
npnxoAHM x ypaBHeHHK) u 3 +2u 2 + 5u+6 = 0, xoTopoe He HMeer noaoxHTeAb- 
Hbix KOpHeg, Tax tear Bee ero xoa^xpHUHeHTbi no.iojcHTejibHij. Hxait, u=2. ■ 

2.277. □ IIoao*hmx 3 +x 2 —1 =u. TorAa AaHHoe ypaBHeHHe momo 3anHcaTb b BHAe 

r , - ,- r u+3 —u 3 

y/u+y/u + 3=3. OrcwAa haxoahm V»+3- y/u =—=- =-= 1, t. e. 

_ _ Ju+Ju+ 3 3 

Ju+3 — Ju = l. CuiaAbiBaa nocaeAHee ypaBHeHHe c ypasHenHeM J u + 

+-y/u+3 = 3, noAVHHM 2s/u=2, t. e. u=l. Takhm o6pa30M, ocrae-rca peuiHTb 
ypaBHeHHe x 3 +x— 1 =1, xoTopoe HMeeT cahhctbchhuh xopew. x= 1. ■ 

2.278. x=0. _ 

2.279. □ Bo3seAeM ypaBHeHHe b KBaApar 2x+2jx 2 -4x+4=x 2 — 2x+l hah 

2-v/(x—2) 2 =x 2 —4x + 1 hah 2x—4 = x 2 —4x + 1, t. e. x 2 —6x+5 = 0. Otcwaa 
X i =5, x 2 = l. CAeaaB npoBepxy, y6e*AaeMCH b tom, >rro nOAXOAHT TOAbKO 
xopeHb x=5. ■ 

2.280. □ Bo3BeaeM aaHHoe ypaBHeHHe b xy6: 2x+ll + 3 3 -y/(x+5) (x+6) (2x+ll)= 

=2x+ll, t. e. 3 -y/(x+5) (x+6) (2x+ll)=0. OrcioAa (x+5) (x+6) (2x+U)=0. 
KopHaMH 3T0T0 ypaBHeHHa HBAaMTca X] = — 6, x 2 = — 5,5, x 3 = — 5. ■ 


Z281. xi=0, x 2 = 1. 


2.282. □ HMeeM 3 /- \-Jx 2 — 25x— 150 ^ Jx 2 — 19x+204. Bo3Bezm 

V x—30 


3to ypaB- 
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H6HHe a KsajmaT a buiioahhb npeo 6 pa 30 BaHHs, nojiyiHM 9 -= 324. Ot- 

x— 30 

aoaa 9 (x + 5) = 324 (x—30), t. e. x=31. ■ 

2.283. x = 79. _ _ _ 

2.284. □ 3ansmieM aaHHoe ypasHeaBC b Base ^/x+l (• s /2x-i-6+- v /x—1)= 

= 2(- N /x+l) 2 . Oroofla xj = — 1. OcraeTca peuiHTS, ypaaHeHHe ■ v /2x+6+ 

J ryjx— l=2>/x+l. Bo 3 Beaa o6e ero hhcth b KBaapaT, nojiyiHM 2x+6+x— 

- 1 + lJ{lx+ 6) (x—1)=4 (x+1) hot 2 x /(2x+6) (x—l) = x— 1. OiefloBarem.- 
ho, 4 (2x+6) (x— l)=x 2 — 2x + l hot 7x 2 + 18x—25=0, oixyaa x 2 = l, 

x 3 = —25/7. Caejias npoBepry, y 6 eflHMC« b tom, tto x= —25/7 — nocropoH- 

hh8 sopenL. Hrax, xi = — 1, x 2 = 1. ■ 


2.285. □ HMeeM 

(x-V2) (x +% /2) 


y/x-y/l ' 


-2 x 


2x 2 


-'V; 


x+,/2 


Orciofla 1 sjx—sjl*. 


+ y/2 


HOT 7 V /(X — v /2) B = X i 


V; 


(x + v/2) 8 


-. Ta- 


KHM 06pa jOM, npHXOflHM K ypaBHCHHK) (x—v/2) 8 (x+-v/2) B =X 24 , 03 KOTOPOTO 

aaxoflHM, ito x 2 —2=±x 3 , r. e. x J — x 2 + 2 = 0 a x 3 + x 2 —2=0. IlepBoe 
ypaaHeHHe HMeeT rope hi, x\ = — 1, sropoe — ropesu, x 2 = 1. ■ 


2.286. □ 3ammiC M gaimo e ypaBHeme a BHje (x 3 +x-2) + 3 y/x 3 + x—2—10=0. ITo- 

jioxhm i y/x 3 +x~2*=r, Torjxa ypaBHeoae npHMer bha z 3 +z— 10=0. 3aMe- 
HaeM, tto ri=2, h nocjie uMieaBfl Ha z—2 nojiyiHM ypasHeaHe z 2 + 2r+5= 

=0, toropoe He HMeeT ropBefi. CneflOBaTejiiHO, x 3 + x— 2=2 3 , t. e. x 3 +x— 
—10=0. 3to ypaaHeHHe HMeeT exoiHCTBeHHbui ropenh x = 2. ■ 

2.287. X| = — 1, x 2 = l. # 3anHcan. ypaBHeHze b bhac 5x +3x =8 h Hcnojibso- 

Ban, HOAcraHOBcy ls - v /x 2 =y. 

2J88. x, = ~l,x ? =4. 


2J89. □ IIOJTOKHM X+ 8 -U*, x— 8 = V*. Torxia 03 CHCTPMbl < ’ HEXOAHM 

(w*-v* = 16 

u=2, v=Q. Tbxhm o6pa30M, x=8. ■ 

2.290. xj =53/5, x 2 =~17/5. 


2-7.91. □ noAaraa f \/x—2*--a, *y/x— 3=6, 3anHmeM ypaBHenne b bhao 

a 2 —5*&4-6A 2 = 0. Otcioab (a— 2b) (a—26)=0. Tbxhm o6pa30M, 

! VJ-2«.V‘Vx-3, t. e. x=2185/728, h •'■Jx-2^2 6 Jx-3, t. e. 
x« 190/63. ■ 


2.292. □ SsmmieM ypasHeaHe b CAeAywiaeM BHAe: (x—l)+2^/(x—1) (x+3) + (x+ 
+ 3)+ > /x—1 + vx+3—6=0 hot (V-*—1 +\/*+3) 2 + (. v /x—1 +^/x+3)— 
— 6=0. Orcioaa aoAyiHM y/x— l + </*+3**2; aanee HMeeM 

x— 1 =0, oixyAa 


- - (x+3)—(x— 1) 4 

>/x+3-./x— 1®—= 2. 3HaOTT, 


x= 1. 
2.293. x=3. 


>/x4-3 4-y/x—1 2 
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2.294. □ HMeeM 


V**- 1 (S/jc-ihV^+sA+i) 

-^=-+—----- = 16. Orcwfla >Jx 3 + 

yx»-i Vx-i 

+ 5 v /x 2 + s ,/x—14=0. Pemaa sto ypaBBeHBe rax iy6tpiecroe OTHOcaTejit- 
HO 5 V* , HaxooHM ero eaHHCTBeHHbrii fleficTBHTe.-itBHH ropeab x=32. ■ 
2.295. x = 65. 


2.296. □ Bo3BCfleM ypaBHeme b KBaapax: 


2x +15 


+ 2x 2 + (2x+15)=4x 2 ana 


x * / x 2 -\2 

-2x 2 + (2x+15)=0 h.th (— - . — y/2x+15 ] =0. TanatM o6pa30M, 

2x+ 15 \v/2x+15 / 

npHXOflHM K ypaBHfHHK) X 2 — lx— 15 = 0, KOpHfiMH JCOTOpOTO SBJISJOTCfl Xj = 
= — 3, x 2 =5. IIpoBepKofi y6e*flaeMca, >rro x=—3 — nocTopoaaaH Kopetu>. 
Otsct: x=5. ■ 


2.297. X| = 1, x 2 =2' 3 - v /4, x 3 = — 3' 3 N /9. 0 YMHOiorrb ypaBHetnte Ha x h pernaTb 

ero tea* Ky6nHecKoe OTHOCHTe.TbHO x^. 

2.298. x=4. 


2 . 299 . □ Ymhoxhb ypaBiieHHe Ha i s /2 — x+* y /l + x, no.xyMHM ( 2 —x) + ( 7 +x) = 

= 3 (\/ 2 — x+ 3 -Jl+x) hjih 3 ,/2 —x + 3 v /7 + x= 3 . Bo 3 seaeM nocaeaHee ypaB- 

HeHBe b icy6: 2— X+ 7 +X +3 • 3 '\/(2—x) (7+x) = 27 , OTsyaa (2-x) (7 + x) = 8. 
that, npaxoflHM k ypaBHeHino x J + 5x—6=0, aopaaMa xoxoporo aBJunoica 
X\ = 1, x 2 =—6. ■ 


2.300. □ fljw aeBofl sacTH ypaBHeHBa HMeeM V*—2+x/4— x= 

= V2 + 2 - 8 - x 2 = V 2 4- 2,/l — (x—3) 2 <2, a ana npaBofi qacra x 2 —6x + 

+ 11 = (x—3) 2 + 2 > 2. CneflOBare.xi.HO. B03M0*eH nanib cjtynafi paaencTBa o6e- 
hx nacrea, t. e. (x —3) 2 +2 = 2, OTxyaa x = 3. ■ 

2.301. x ( =7, x 2 =26. • Mcnom.30BaTi noacTasoaiy 3 a/34— x=2 (1+0; \/x+1 = 


= 2 ( 1 - 0 - _ 

21 7^141 , /- 

2.302. X| =7, x 2 =14, x 3 « = ■—±-. % Hcnojn.30Ban. noncraHOBxy 3 yJ 15—x = 

’ 2 12 


= 2(1+0; *n/x-6=2(I-1). 

2.303. □ Kb nepBoro ypaBHeraa HaaneM BbipaaceHae ana r. z=4—x— y. XIoAcraBHB 
ero bo BTopoe ypaBHeaHe, nojiynaM 2xy —16—x 2 —y 2 + 8x—8y—2xy= 16, ot- 
ayna (x—4) 2 + (y—4) 2 =0. CyMMa neoxpHnaTe.Ti.Htjx tHce.T MOxeT 6brrb paBtia 

fx—4=0, 

Hyjiio TO.TbKO Toma, xorna < . Orcwfla x=4, y=4. 3aaHirr, z= — 4. 

O'—4 = 0 

Otbct: (4; 4; —4). ■ 

2.304. □ Ha nepBbix AByxypaBHeHHfi Bbipa3HM x H>"iepe3 z h nonyHHM x= — z,y=z. 
Toraa Tpen>e ypaBHeme chctcmm nepenameM Tax: 3 (—z+2) 3 +2 (z+l) 3 + 
+(z+l) 3 = 27. OrciOAa (z+l) 3 -(z-2) 3 = 9 am ((z+1)—(z—2)) ((z+l) 2 + 
+(z+l) (z—2)+(z—2) 2 )=9. PacspuB cko6kb a npHseas noflo6Hue cjiara- 
eMwe, npafleM a ypaBHeHaw 3z 2 —3z+3 = 3, oncyaa Z\ =0, z 2 = 1. 3HaaaT, 
x\ =0, x 2 = -1; y, =0, ^ = 1. Otbct: (0; 0; 0), (-1; 1; 1). ■ 
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, w „ (9+3y/s . -7-3y/5 , (9-3^5 -7 + 3^5 1 +3y/S\ 

2.305.(3, 2, 2). ^ 2 2 > 2 )’ { 2 ’ 2 * 2 } 


x y z 

2306. □ IIojio*HM -=u; -=v; - = w. Toraa 

^ Z x 

ru + v+w=3. 


u+v+w=3, 

1 1 1 

-+-4— = 3, o-reyaa 
u v w 

uvw=l > 


< «v+uh'+vh’= 3, CocrasHM BcnOMoraTe.-n.Hoe Ky6H*iecKoe ypaBHeHHe: 
VUVH>=1. 

I 3 -3t 2 +3t— 1=0 hjih (/-1) 3 =0, t. e. 1 = 1. 3HaiHT, x=y=z. Toraa H3 
rperbero ypaBHeHM aaraoS CHCreMU HaitaeM, tto 3x = 3. JTraK, x=l, y=l, 
z=l. m 


2307. □ IIo.iaraH x 2 +y 2 =u, 2xy =v, rrpnaeM k chctcmc 
'1 21 



ITepenHcaB 


-v. 


ce b Bnae 


fx 3 +>> 2 =5, 

Uy=4 


u 5 

h nepeMHOXHB ypaBHeHM, nojiyuiM 5v — 21v+4=0, 

21 1 
4 v 

1 1 

oricyaa V( =4, v 2 =~. Toraa «i =5, u 2 =-. Hrax, «3 chctcm 
5 4 

- 2 1 
x 2 +y 2 =- 

4 

j HaxoAHM x h y. Otbct: (2; 1), (1; 2), (—2; —1), (—1; —2); 
2xv=- 
* 5 

(yfs/5; 75/10); (75/10; 75/5); (-75/5; -75/10); (-75/10; -75/5). ■ 

a+6 6+c c+a 

2308. □ rioaoMM -= i f, - =v; - = tv. Toraa, cjioxhb ypaBnetma 3aaaHHofi 

x+y y+z z+x 

CHcreMM, npaaeM k ypaBHerraw «+v + h'= 3. Bbrarraa H3 3Toro ypaBHeHM 
nooiepeaHO ypaBHeHM hcxohhoh chctcmu, naaaeM h>= 1, v= 1, «= 1. Hra*, 
r x+y—a+b, 

ocraerca pernan. cncreMy <y+z=*b+c , oTKyaa noayaHM x—a, y—b, z=c. ■ 
(,z + x=c+o, 

2309. □ H3 nepBoro ypaBHeHM caeayeT, tto x/y=2, a H3 BToporo — tto xy=2 h 

, „ \x!y=2, \xjy =2, 

xy= — 3. max, hmccm aBe chctcmm: 


fx/>’=2, (x/>>=2, 

\xy =2 B lxy= — 3 . 


Jlenco BHaeTb, <rro 


BTopaa cHcreMa He HMeeT pemeHHH, a pemeHHBMH nepsofi cayxaT naphi x t —2, 

y, = l hx 2 =- 2 , y 2 = - 1 . ■ 

/x\ 3 /x\ 3 x x 

2310. □ HMeeM + \y) "*—~ 14=0. 3aMe^aeM, tto - = 2; Toraa ypaBHeHHe 


moxho 3 anHcaTb b bhhp 


^-2^ +3 -+7^=0. Orciona aa6o --2=0, 
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0 - 


jIhSo |-| +3-+7=0 (3to ypaflHeHHe He HMeeT sopHea). Hraic, ocTaeTca 

y, 

(x/y = 2, 

peuiHTb CHCTCMy < OtB eT; (2; 1). ■ 

U+>'=3. 

fx 2 + 2xy+y 2 -(x+y) = 102 + 2xy, 

2.311. □ 3anmiieM chct&mv b Bane < h npoH3BeaeM 

((x +y) + xy = 69 

fu 2 -u = 102 + 2v, 

saMeny x+y = u, xy = v. Toma no.iyTHM cacreMy < Orao/iB 

(w + v = 69. 

HaflaeM U| = 15, v t = 54; i<2= —16, V 2 = 85. IlTas, ocTaeTca peman> chctcmij 


(x+y = 15, (x+y= —16, 

i a l OTBer (6; 9), (9; 6). ■ 

(xy = 54 Uy = 85. 

2.312. □ flocjie aeaeHaa ypaBHeaaa a pacapuTaa cko6ok nojij'HHM 


x 2 + 5xy + 6y 2 


2.313. 

2.315. 


y 2 -t-5xy+6x 2 

4 x z 2 + 5z + 6 4 

=-. Ilojiaraa - = z, HMeeM -- = hjih 17z 2 — 15 z-38 = 0, t. e. zj =2 

7 y l+5z + 6z 2 7 

a z 2 = —19/17. Orcwaa a B3 nepBoro ypaBHeHaa aamoa cacTeMU saKJnoiaeM, 

tto y 3 ^--+1^ ^- + 2^ ^- + 3^ = 60, t. e. .th6o y 3 = l, OTKyaa>’i = l, xj=2, 

17 3 4 17’V 4 19 3 v / 4 

,th6o y 3 =-——, oray/ja >>2 =---, x i =--—■ 

(3; —1), (1; —3). 2.314. (1; 1). 

+ 6x 2 y 2 +y 4 =136. 


fx 4 ■+■ j j _ , 

□ HMeeM < ' ’ CKJiaahreaa sth ypaBHenaa, naxoaHM (x + 

(4x 3 y + 4xy 3 = 120. 

+y) 4 = 256, t. c. x+y = ±4. Bbrunras H3 nepBoro ypaBHeHna BTopoe, nojiyta- 


eM (x—y) 4 = 16, oricyaa x-y = 2. Hrax, ocTaeTca peuiHTb chctcmij 


jx+y=4, f 
|x-y=-2, t 


x +y=4, 

x-y = 2 , 


2.316. 

2.317. 


x+y=-4, fx+y= — 4, 

, « OrseT: (3; 1), (1; 3), (-1; -3), 

[x-y = 2, (x-y=-2. 

(-3; -1). ■ 

(0; 0), (-1; -2), (-2; -1), (2/3; -1/3), (-1/3; 2/3) 

_ y — x 

□ CxJiajpjBaa ypaBHeHaa cacreMu, nonyraM 2xy h- — 1 (x 2 +y 2 ), a bh- 


HHTaa H3 

2+y 2 —x 2 


2.318. 

2.319. 


2.320. 


xy 

nepBoro ypaBHeHaa Bropoe, HaxoaaM xy = 1. TaxHM o6pa30M, 
= 3 (x 2 +y 2 ), OTKyfla 1 — 2x 2 —y 2 =0. YaaTbiBaa, tto x=l/y, npa- 
2 

aeM k ypasiHeHHio 1 -y 2 = 0, t. e. y 4 —y 2 +2 =0. OaeBaflHO, tto nocjieA- 

y 

Hee ypaBHeaae He HMeeT xopHea, Tax xax ero uacKpHMHHaaT oTpauaTeneH. 
3HaTHT, a aaHHaa cacreMa He HMeeT peuieaHa. ■ 

(2; 4), (4; 2), (0; 0). 

8 

□ IlepeMHoxHB ypaBHeHaa cacTeMU, no-iyraM 8xy+8 + 8-i—~=9 (xy) 2 hjih 

xy 

9 (xy) 3 —8 (xy) 2 —16xy + 8=0. Ilojiaraa xy=z, HMeeM 9z 3 —8z 2 —16z—8=0. 
CieaoBaxe.TbHO, (z—2) (9z 2 + 10z+4) = 0, t. e. jth6o z—2=0, oxxyaa z=2, 
jih6o 9z 2 + 10z+4=0 (sto ypaBHenae He HMeeT Kopaeu). Hrax, xy=2, oTxyaa 
x=l,y=2. ■ 

(1; 2), (2; 1). 2.321. (2; -1), (-1; 2), (-2; 1), (1; -2). 2.322. (-2; 3), (3; -2). 
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2.323. (2; 2; 2). 

2.324. □ 3aronueM nepBoe ypaBHeHHe chctcmu b Bane y+z=2—x b B03BeaeM ero 
b KBajjpar: y 1 + z 2 + 2yz=4—4x+x 1 . ysHTUBas, hto y 2 +z 2 = 6 — x 2 , a npHBe- 
as noao6Hue cjiaraeMue, HMeeM yz=x 2 —2x— 1. Tenepb to ace caMoe ypaBHe- 
HHe B03BeaeM b xy6: y 3 +z 3 +3yz (y+z)—8—12x + 6x 2 — x 3 . ywana*, hto 
y 3 +z 3 = 8—x 3 , h npHBeos noao6Hbie cjiaraeMbie, noaynHM x 3 — 2x 2 —x+2=0 
Bm (x 2 — 1 ) (x— 2 )= 0 , orxyaa Xi — 1 ; x 2 = — 1 ; JC 3 = 2 . Hras, Ha ochobbhhh 


noayieHHbix pe3y.u>TaTOB cocraBJiaeM Tpn chctcmu: 
y+z=0. 


i 


[y+z 

b z = 


> + z=l, fy+z=3, 

2’ t>>r=2 ’ 


1; 2), (1; 2; -1), (-1; 1; 2). 


; H3 hhx HaxoaHM y h 2. Otbct: (1; 

(-lTz 1 ), ( 2 ; 1 ; — 1 ), ( 2 ; - 1 ; 1 ). ■ 

2.325. (1; -2; 3), (1; -3; 2), (2; -1; 3), (2; -3; 1). (3; -1; 2), (3; -2; 1). 

2.326. □ CaoxHB Bee ipa ypaBHeHHs h coicpaTHB Ha 2, rionyHHM xy+yz + zx= 11. 
3aieM, BtJHHTas H3 3Toro ypaBHeHHS noonepeaHO zaacaoe ypaBHeHHe aaHHofl 

{ zx=3, 

yz = 6, HaxoHeu, nepeMHOBCHB bth ypaBHenna, HaxoaHM 
xy=2. 


(xyz) 2 = 36, orxyaa xyz = 6 H xyz = — 6. TaxHM o6pa30M, b nepBOM caynae 
xyz xyz xyz 

nonyiaeM — = 2, —= 1, — = 3, OTxyaa _y=2, x = l, z=3, a bo btopom 
zx yz xy 

xyz xyz xyz 

— ——2, — =1, —=3, orxyaa y= -2, x= - 1, z = 3. ■ 

2.327. (a + l;o;a-l),(-(a + l); -a; -(a- 1)). 

2.328. □ riepeMHOXHM nepBue TpH ypaBHeHHs: u 2 v 2 >v 2 x=8 24'12. HaBaexas H3 
o6eax lacreft aroro paseHCTBa XBaapaTHtift xopeHb, noayHHM uvtvx 3 =48. 
Tenepb noaejfflM noonepeaHO nocaeaHee ypaBHeHHe Ha xaxaoe H3 nepBwx rpex 
ypaBHCHHii aaHHoS chctcmu: wx = 6, ux= 2, vx = 4, oncyaa tv = 6/x, u — 2/x, 

12 

v=4/x. Toraa H3 HeTBeproro ypaBHeHHS chctcmu caeayer, hto — = x + 4. 

x 

Orcwaa x 2 +4x—12 = 0, t. e. X\ — 2, x 2 = — 6 (nocTopoHHHH xopeab). MTax, 


x = 2, u= 1, v = 2, h> = 3. ■ 


2.329. □ Bo3BeaeM nepBoe ypaBHeHHe b xBaapaT: x 2 +y 2 +2y/(x 2 +5)(y 2 -5) = 

=25. yHHTMBaa, hto x 2 +y 2 = 13, noayHHM ^/(x^ + S) (y 2 — 5)=6 am 
(x 2 + 5) (y 2 —5)=36. Tax rax y 2 = 13—x 2 , to nocaeaHee ypaBHeHHe npHMeT 
BHa (x 2 + 5) (8 — x 2 ) = 36 Han x* — 3x 2 — 4 = 0, OTxyaa x= ±2. 3naHHT, y= ±3. 
OTBea: (2; 3), (-2; -3), (2; -3), (-2; 3). ■ 

2.330. (0; 0). 

2.331. □ Bo3Beax nepBoe ypaBHeHHe b xBaapaT, a axopoe — b xy6, noayHHM 
(x+y + 2^/xy = 8l, 

< _ BbiHTeM H3 nepBoro ypaBHeHHS 3 toh CHCTeMbi BTopoe: 

[x+y+15' 3 y/xy=125. 

2-Jxy -15' 3 \/xy + 44 = 0. IIoaoxHM 6 V xy = z; Toraa y/xy = z 3 , 3 -Jxy—z 2 
h npHxonHM x ypaBHeHHW 2z 3 — 15z 2 +44 =0, HMeiomeMy eaHHCTBeHHbifi neao- 

HHcaeHHUH xopeHb z=2. Orcwaa -Jxy=8 , t. e. xy = 64. 3naHHT, 
— fjcy = 64, 

x+y=8\—2^/xy = 65. HTax, ocraeTcs penm-n, CHcreMy < ’ H3 koto- 

(x+y=65, 


po4 HaxoaHM xi = l, yt =64; x 2 =64, y 2 =l. ■ 
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2.332. □ H3 nepsoro ypaBHeHHS MKJnoiaeM, aro jTh6o x=y, aa6o x=y +1. Bo3Beas 
BTopoe ypaBHeHHe cacreMhi b luecryio crenem., noayiHM (x+y) 3 — 
— 13 (x+yy+48 (x+y) —64=0, OTxyaa x+y=8. CaeaoBaTeabHO, pemeHH* cmctcm 
fx+y = 8, fx+y=8, 

< < h bbjuqotcb HCKOMbiMH. Otbct: (4; 4), (4,5; 3,5). ■ 

(x=y (x—y= 1 _ _ 

2.333. □ 3anHineM nepBoe ypaBHeme b Baae <Jx (x—y)+^/y (x-y) = 3 (y/x—y) 2 , 

OTsyaa, pa3aejiHB Ha -Jx—y , nonyaHM v /x + v /y=3 v /x— y. Bo3Beas 3to ypaB- 

HeHHe b KBaapar, nocae ynpomeHHH npnaeM k ypaBHeHino -> v /xy=4x—5y. 

CHOBa B03Be«eM b KBaapat: xy = 16x 2 — 40xy+25y 2 . flaaee, paaaeaHB na xy, 
x y /x\^ x 

HMCeM 16- + 25—41=0 turn 16 (— ) —41- + 25 = 0. Hraa, x/y=25/16 
y x \yj y 

h x/y= 1 (aenco BHnexb, tto x=y He sBaseTCs peineHHeM chctcmu). CaeaoBa- 
TeaLHO, y=( 16/25) x. H3 BToporo ypaBHeHHS CHcreMu aaxoaHM x 2 = 625/9, 
t. e. x= +25/3, h, 3HaiHT, y= ±16/3. CaeaaB npoBepxy, y6eacaaeMca b tom, 
hto x= —25/3, y= —16/3 — nocTOpOHHHe xopHH. OTBeT: (25/3; 16/3). ■ 

2.334. ( v /2/4; -^2/4), (-^2/4; ^2/4). _ 

2.335. □ 3armiiieM nepBoe ypaBHeHHe b Bnae w+v—12= —y u 2 —v 2 . Bo3Bemj 3to 
ypaBaeuae b ssaapaT, noayHHM i/ 2 + v 2 + 2wv + 144 — 24m—24v = u 2 — v 2 ujiu 
v 2 + uv—12u—12v + 72 = 0. H3 BToporo ypaBneima CHCTeMu aaxoaHM 

y/u 2 — v 2 = 12/v. XloacTHBHB 3 to Btipa*eHHe b nepBoe ypaBHeHHe chctcmu, 

HMee.M uv + v 2 — 12v +12 = 0 hhh v 2 + uv= 12v—12. TaxHM o6pa30M, noayaaeM 
fv 2 + uv — 12u— 12v + 72 = 0, 

CHCTeMy < . B3 xoTopoH aaxoaHM u = 5. Hxaic, 

(v 2 + uv=: 12v—12, 

v 2 + 5v= 12v —12. Orcioaa v 2 —7v+ 12 = 0, t. e. V! =3, v 2 = 4. OrBer: (5; 3), 


( 5 ; 4 L" _ _ _ _ __ 

2.336. (8^/26/13; 27 V / 26/13), (-8^26/13; -27^/26/13), (8^26/13; -27^26/13), 
(-8>/26/13; 27 v / 26/13). 

2.337. □ C.tojkhb nepsoe a Bropoe ypaBaeHax, noayiHM 3-y/x—4=— 6 + 3\/z+4, 

OTKyaa x /- x— 4= —2 + v /z + 4. flaaee, yMHO*HB nepBoe ypasaeaHe chctcmm Ha 

—2 h caoacHB CO BTOptJM, HMeeM — 3 -Jy = 24 + 6^/ z + 4, OTKy^a \/j' = 8- 

— 2>/z+4. TaKHM o6pa30M, x—4 = 4—4 v /z + 4 + z+4, t. e. x=z— 

—4a/^+4 + 12, h y = 64 — 32^/z+4 + 4z + 16, t. e. y=4z — 32^+4 + 80. Iloa- 
craBHB noayaeHHiie aaa x a y BtrpaxeHHH b TpeTte ypaBHeHHe chctcmm, 
HaaaeM z=5. Orcioaa x = 5, y=4. OTBer: (5; 4; 5). ■ 

2.338. □ Kmccm \/x 3 +x 2 y-xy 2 -y 3 =*i/x 2 (,x+y)—y 2 (x+y) = 

= 4 ,/(x+y) (x 2 —y 2 ) = 1 N /(x+y) 2 (x— y) = y/x+y • 4 - v /x—y. 06o3HaiHB 


v /x+y=u, \/x—y=v, npHaeM x chctgmc 


(u+v = 8, 

juv = 12. 


v=2 h u=2, v = 6. Mxax, ocraerca pemHTb cacreMu 

rVx+y=2, 


CaeaoBaTeabHO, u=6, 
Vx+y=6, 

_ H 

\lx—y—1 


l 


l 4 Vx-y = 6, 


orsyaa npayaaeM OTBer: (26; iO), (650; —646). 
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' 2.339. □ HMeeM ABe CHtrreMti 


'ax+by 


rax+by 



H3 nepBoro ypaBHeHHa o6eax chctcm nojiynaeM, tto (a—b) x=(a—b) y. Htsk, 
ecjiH a-b^O, to x=y, a 3 hb.bht, x { =1/3, yi = 1/3 hx 2 = -4/3, y 2 = —4/3. Ecjih 

xe a—b=0, to cacreMa HMeeT 6ecroHeiHoe MHOxecrBO pemeHHH, npeflcraana- 
fomnx co6o3 KOopAHHara TOiex AByx npsMbix x—4_y=—1 h4x— y=—4. ■ 

2.340. □ Tax sax y/x+yfy + y/x—yfy=2, to y/x+y/y—Jx—yfy=2yfy. Caoxhb 

3th ypasHeraa, nojiyTOM 2\/jc+ v /y = 2 + V>'. OTxyaa 4x+4y/y=4 + 4s/y+y, 

t. e,_4x—y=4. flajiee, Tax xax y/y+yfx— Jy—J~x=\, to Jy+yfx+ 

+ Jy~ J~x-2yfx. Caoxhb 3th ypaBHeHHa, HMeeM ljy+ yfx= \ + 2yfx, ot- 

xyoa 4y+4 v /x= 1 +4 N /x+4x, t. e. 4x—4y= —1. HaxoHeu, H3 chctcmu 
f4x—y=4, 

< HaxoAHM x= 17/2, y= 5/3. ■ ' 

(4x —4y= — 1 

2.341. (1; 1; 1). 

2.342. □ 1) Pa3AejiHM Ha a o6e lacra TOimecTBa ax 3 +bx 2 + cx+d=za (x—X|) x 
x (x—x 2 ) (x—x 3 ) h pacxpoeM cko6kh. BunojuiHB npHBeaeHHe iioao6hux ■uie- 

b c d 

hob, nojiyiHM x 3 +- x J H— xH—=x 3 -(xi +x 2 +x 3 ) X I + (x 1 X 2 +X 2 X 3 + X 3 X|) x 
a a a 

b c d 

xx-X|XH 3 , oncy.ua X[ + x 2 + x 3 =—; xix 2 + x 2 x 3 +x 3 x ) =-; X|X 2 X 3 = — 

a a a 

— (popMyjiu o6o6meHHofi Teopemi BneTa ah» MHorouieHa (h ypaBHCHHa) 
TpeTbefi crenenH. 

20 

2) HMeeM: (x| +x 2 ) + (x 2 + x 3 ) + (x 3 -t-x|)=2 (X) + x 2 + x 3 ) = 2■ — = 5, OTxyAa 

5 8 

x,+x 2 +x 3 =-; 

(x, +x 2 ) (x 2 +x 3 ) + (x 2 +x 3 ) (x 3 + x,)+(x 3 +x,) (x 1 +x 2 ) = ^--x 3 j ^--X^ + 

(x, +x 2 ) (x 2 +x 3 ) (x 3 +X|) = ^--X 3 j ^--x,j ^--x 2 j= 1. 

CocimiueM ypaBHeHHe z 3 — 5z 2 + 5z— 1 = 0. IIpHMeHaa paajioxeHHe Ha mho- 
xarreAH, haxoahm ero xopm: z\ = 1, z 3 =l+yfi, z 3 =2— onucxaHHa 

{ Xl+X 2 = l, 

X 2 +X 3 = 2 + y/l, 

X 3 +Xl=2-y/i. 

Otbct: Xi =1,5, x 2 =0,5 4-^/3, x 3 =0,5-y/l. ■ 
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2.343. □ IlycTb x t , x 2) x 3 —kophh aaHHoro ypaBHeHHa. CoraacHO o6o6uieHHOH 
TeopeMe BaeTa, HaxoAHM X|X 2 x 3 = — 6^3/3 = — 2^/3. Tax sax x t x 2 = 1, to 
x 3 — — 2^/3. CHOBa Hcnojn>3ys o6o6meHHyio TeopeMy BaeTa, HMeeM Xi +x 2 + 

+x 3 = — 2^3/3, o-rcyaa xH-2^/3 = ——, t. e. 3xJ—4^/3^! +3=0. Ot- 

*1 3 

cio Aa. nonyiaeM X| = V3 ,*i' = •y/3/3. 3aMeqaeM, hto xiXi'= 1 a, caeAOBaTejn.no, 
xi'=x 2 . Otbct: j?i =3, X2=y/3/3, * 3 = — 2-^/3. ■ 

Z344. X) =a, x 2 = 1/a, x 3 = 1/2. 


2.345. □ HMeeM 

, /l 1 1\ (X!+X 2 + X 3 ) (x 1 x 2 + x 2 x 3 +x,x 3 ) -0* 

(Xi +x 2 +x 3 ) ( I-I—J= = --ab. ■ 

\Xl X 2 X 3 / JC!X 2 X 3 -1 

2.346. □ HMeeM x x =2x 2 +0,5. TaxaM o6pa30M, 8 (2x+0,5) 3 +4 (2x+0,5) 2 — 

— 34 (2x+0,5)4-15=0 hah 8 (8x 3 + 6x 2 + 1,5x+0,125)+4 (4x 2 +2x+0,25)- 

— 34 (2x+0,5)+15 = 0. PacEpbiB cko6kh h npaBeAa noAo6mje cjiaraeMwe, 

nonywuM 64x 3 + 64x 2 —48x=0. Tax sax x = 0 ne HBJiaeTca xopaeM hcxoahoto 
ypaBHeHHa, to, coxpaTHB nocaeAHee ypaBHeaae Ha 16x, HMeeM 4x 2 +4x—3=0, 
oncyAa x=0,5 a x— — 1,5. Jlenco ycTaaoBan., hto x— —1,5 — nocropoHHHfi 
KopeHb. 3naaHT, x 2 =0,5. Tenepb ocTaerca aalrra apyrae kophh: xi = 1,5. 


x 3 =—2,5. ■ 

2.347. □ IlycTb Xj, x x q, x x q 2 — xopHH AaHHoro ypaBHeHHa. Toraa b CHay o6o6uieH- 
Hofl TeopeMH BaeTa HMeeM x x ■ x x q' x\q 2 =x\q 2 = — c hah x,<?= — i y/c, OTKyaa 

x 2 =-Vc. ■ 

2.348. xi “ 1/8, x 2 = —1/4, x 3 = 1/2. # Bocnoab30BaTbca AOKaiaHiuJM b 3aaaTe 2.347 
yTBepxAeHneM h o6o6meHHofi TeopeMoa Baera. 

2.349. x=~q. 

2.350. □ IIo ycaoBHio, kophhmh aahhoto ypaBHeHHa aBaaioTca aacaa x h x+ 1. 
noAcraBaaa x+1 bmbcto x b ypaBHeHae, noayaaeM x 4 —2x 3 -5x 2 +6x+6=0. 
KopeHb x yAOBaerBOpaer xai acxOAHOMy, Tax a noayaeHHOMy ypaBHeHHio, 
a 3Hawr, u ax pa3HOCTB, t. e. ypaBHeHHio x 3 — 3x 2 +2=0. nocioabxy cyMMa 
Koa^iHAHeHTOB 3 toto ypaBHeHHa paBHa HyjDO, oakh E3 ero xopaefi paseH 1. 

Pa3AeaaB Ha x—1, noayuiM x 2 -2x—2=0. 06a kophh x x = 1 +^/3 h x 2 = 1 — y/i 
cayxaT kopelhmh ashhoto ypaBHeHHa. /jBa apjthx kophh nojiyiHM npa6aBae- 
HHeM eAHHHUbl K HaHACHHbXM KOpHHM= X 2 = 2 + ^2, X 4 = 2 — V3. ■ 


2.351. □ J^aHHoe ypaBHeHae moxho 3anacarb b Bane (x+p) 3 (x+^)=0 hah (x 3 + 
+3px 2 + 3p 2 x+p 3 ) (x+?) =0. PacKpbiB cko6kh h npaseAH noAo6Kbie cjiara- 
eMbie, noayaHM x 4 +(3p+$) x 3 +(3p 2 +3p?) x 2 + (3p i q+p i ) x+p 2 q=0. CpaB- 
HHBaa K034>4>auaeHTbi npa oAHKaxoBbix creneHax x b aahhom h noayaeHHOM 

'3p+?=l, 


ypaBHeHHax, npaxoAHM k cacreMe 


3p 2 +3pq -18, 

3 p 2 q+p 3 =a, 


H 3 nepBbix AByx ee 


<P 9 • 
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ypaBHeHHH caeflyer, hto 2p 2 —p—6=0, t. e. p = 2 h p— —3/2 (nocropoHBafi 
ropeHb, Tar rar pa q — uejiue iHCJia). flajiee HaxoAHM q = i — 3/», t. e. q = — 5. 
Orcwfla OKOHHiiTejibHO nojiy RaeM <j= — 52, A = -■ 40. ■ 

2.352. 1) x 3 -4x 2 +prx-#- 2 =0; 2) x=y/2. 2.353. p=-60, $ = 36. 

1 

2.354. □ IlycTb x — ropeat ypaBHeHHH xH— = 2 cos 40°. Bo3seaa 3TO ypaBHeHae 

x 

b rBaflpaT, HMecM x 2 H— =4cos 2 40° —2 hah x 2 H— =2cos80°. CHOBa B03Beaa 
x 2 x 2 

1 

yp^BHeKae b rsayipaT, nojiyraM x 4 3 — = 2cos 160°. SB 

x* 

2.355. □ Ecjih ypaBHerae hmcct xoth 6 n OflHy napy ropuet., or.i?i«momhxcH txtbxo 
3H&KOM, to aa ax OThicraime He BjmaeT npacyrcTBae b ypaBBeHtaa He'ieTKbsx 
creneHeS iiepe.MeHHOfi. BbireprHyB ax, nojiymM 6arBaapaTHOe ypaBHeuae 

— x*+x 1 + 2=0. Pemaa ero, naxojutM x 2 = 2, OTryaa xi = y/2, x 2 = — \/2, 

h x 2 = — 1, hto HeB03MO*HO b o6;iacTH aeHCTBUTe.'xaiix >!«cea. JJjw oTfcicra- 
hhh TpeTbero ropHa paaaejmM aamoe ypaBHemie aa — x*+x 2 +2 h noAyraM 
— 2x + l=0, OTryna X 3 = l/2. ■ 

2.356. xi —2, x 2 = — 2. 

2.357. □ CoraaCHO ycAOBHR), kophhmh ypaBHeHHH CJiyxaT HHcna x a — 1/x. IIoacTa- 
bhb BMecro x b ypaBHenae —1/x, noayiHM 6x 3 + 17x 2 +4x—12 = 0. Kopem. 
x yaoBJieTBopaeT OAHOBpetaeHHO acxoAHOMy a nojiyneimoMy ypaBHeHaaM, 
a cneflOBaTejiLHO, a pa3aocra Mex^y nepBUM H3 hhx a yaaoeaBBiM BTopuM, 
t. e. ypaBHeHHH) ~30x 2 — 25x+30 = 0 hjih 6x 2 + 5x — 6 = 0. OTCioaa Xj=2/3, 

x 2 = -3/2. yHBTBisaa, tto X[X 2 x 3 = -1/2, hbxohhm X3 = 1/2. ■ 

2.358. □ Hhcjio ^2+*j2 ecrb ropeai. ypasHCKHa nepsoit CTeneHH x~yj2 — yji, 
K034>4)HUHeHTbi roToporo hc hbjuiotch uejiMMH. BosBeaa 3 to ypaBneime b rsa- 

«paT, nojiyiHM ypaBHeHae x 2 —2-</2x= 1, ro3(J><j)HmieHThi roTOporo — He ue- 
jiue. Bo3Beaeuae b ry6 rarxe He flacr ypaBHeHHH c lteauMu roxjxJmiuieHTaMH. 
Haroaeu, B03BeneHHe b HeTBepryfO crenenb aacT Tpe6yeMoe ypaBHeHae 

X 4 — 10x 2 +l=0, OflHHM H3 KOpHeS KOTOpOTO HBJIHeTCH HHCJIO -</2+y/3. ■ 
Z359. □ yMHOXHB nepBoe ypaBHeHae Ha 3 a Bhirrn H3 pe3yju>TaTa BTopoe ypasHe- 
Hae, nojiyaaM 12x 2 —20x+7 = 0. Oho HMeeT ropHH x= 1/2, x=7/6. Tar rar no 
ycnoBHK) cynzecTByeT o6toafi ropeHb oayx 3anaHHWx ypaBHeHHH, to oh 6yaeT 
ropHeM a nocjieaHero ypaBHeHHH. IIpoBepra nora3biBaer, hto o 6 iuhm ropaeM 
AByx .lajiaHHUx ypaaHeHaft hbjihctch . thud. x= 1/2. PaTaejtHB rax,noe B3 aaa- 
hux ypaBfieuHft aa 2x— l, nonyHHM ypaBHeHHH x 2 ~2x+2=0 a 3x 2 —1=0. 
IlepBoe H3 hhx He HMeeT xopHefi, ropmtMH Broporo jjbjuuotcs nacjia 

■ 

Z360. x= 1 +A _l , rue A — aeficrBHTejibHoe hhcao, A^0. 

2.361. □ IlycTb x — ropeHb BToporo ypasHeHas; Toraa hhcjio 2x nojixao ynoBAet- 
BOpHTb nepBOMy ypaBHemno. IIo3TOMy 8x 3 — 24x 2 — 78x—10 = 0. Bbraaras 3TO 
ypaBHeHae H3 BToporo ypaBHeHHH, yMHOxeHHOro aa 8, nojiyutM 
32x 2 —82x—390=0. Moxho npoBeparb, tto ropeHb x - 5 3 toto ypaBHeHHH 
HB.iHeTCH Tarxe ropHeM a BToporo H3 jjaHHbix ypaBHeHait, a 2x=10 — 
ropHeM nepBoro H3 hhx. Otcwab no.TynaeM: 

x 3 — 6x 2 —39x—10 =(x—10) (x 2 +4x+l)=0, t. e. X! = 10, x 2 , 3 =~2±y/3; 
x 3 +x 2 —20x—50 = (x—5) (x 2 +6x+10)=0, t. e.x=5. ■ 

Z362. x=5hxi=10, x^ 3-±y/2. 
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2.363. □ OieBnuao, hto o6iuhh xopeHb naHHhix ypaBHeHHH flBAaerca KopseM, Ha- 
npHMep, a Taabro ypaBHeHHa: (x* — x 3 —22x 2 +16x+96)—x (x 3 —2x 2 —3x + 
+10) =0. floc-ie npeo6pa30BaHHH nonynHM ypaBHeHHe x 3 —19x 2 + 6x+96 = 0. 
BuHHiaa ero H3 BToporo aamoro ypaBHeaaa, npnxoAHM k ypaBHeHmo 
17x 2 —9x—86=0, HMeiomeMy xopHH — 2 h 43/17. ITpoBepaeM, hto nepBUH H3 
hex cjiyaaiT o6iuhm xopaeM aaHHUx ypaBHeHHH. TorAa bx moxho 3anncaTb 
b cjieflywmeM Bane: (x+2) (x 3 — 3x — 16x+48)=(x+2) (x—3) (x 2 —16)=0 
b (x+2) (x 2 —4x+5)=0. OTCioAa noAynaeM, hto xopazMH aepBoro ypaBHeana 
sajunoTca hhcaa xj= — 2, X 2 = 3, x 3 =4, x 4 = — 4, a aopseM BToporo — hhcao 
x= —2. ■ 

2.364. □ Heo6xoflHMOCTb. IlycTb a a —a — xopnn ypaBHeraa, rrpHneM a#0. 
Ilocaie noACTaHOBKH hx b ypaBHeHHe noAyHHM TOXAecTBa a 3 + ax 2 + Aa + r= 0 h 

— a 3 +aa 2 — bot + c = 0. CxAaAjJBaa h BbiHHTaa hx, HMeeM ax 2 + c=0 b a 2 + A = 0. 
Mcxaiohhb a 2 , hexoahm ab = c. 

/(oCTaTOHHOCTb. riyCTb H3BCCTHO, HTO oA = C. McnOAb3yH 3TO yCJlOBBC, 3anH- 
meM ypaBHeHae b Baae x 3 +ax 2 +Ax + oA = 0 hah (x 2 + A) (x+a)=0, OTxyAa 

x \, 2= ±\/ — b (npH A<0), x 3 = —a. Hrax, X| + X 2 = y/-b + ( — -J—b) = 0. ■ 

2.366. □ HMeeM a/A=c/</=ifc; TorAa a=bk, c-dk. noACTaanaa 3th BbipaxeHHa 
b AaHHoe ypaBHeHHe, nonynaeM bkx i + bx 2 + dkx+d—0. OrciOAa 
bx 2 (kx + l) + d(kx + \) = 0 hah (kx+ 1) (Ax 2 +d)=0, t. e. Xj = — \/k= — b/a, 

JC2, 3 =±-*J—d/b. ■ 

2.367. □ Tax sax xj, x ( x 2 , x 2 — xopHH ypaBHeHHa rpeTtefl cTeneHH, to (x— 

— xf) (x—X|X 2 ) (x-xj) = x 3 — (xJ+XlX 2 + X 2 ) X 2 + (x Jx 2 + X 2 X 2 + X]X £) X — 

—x|xj=0. Ho 

xf + xix 2 + x 2 = (x 1 +X2) 2 -x,x 2 =p 2 -9; 

xJx 2 +xJx 2 +x 1 Xj=x 1 x 2 (xf+x|) + xfx|=xix 2 ((Xi + X2) 2 -2X)X 2 )+xJXj = 

= 9 (p 2 -2q) + q 2 = qp 2 ~q 2 ; xjx’ = (x,x 2 ) 3 = ? 3 - 


Ilo3TOMy HCxoMoe ypaBHeHHe HMeer bha x 3 — (p 2 — q) x 2 + (p 2 q—q 2 ) x— 
-q 3 = 0. ■ 


2.368. □ IIoaoxhm yx*+x—2=z; TorAa z 2 +z—6=0. OrciOAa zi=2, Z 2 =—3 

(BTopofi xopeHb He noAxoAHT, Tax xax z>0). TaxHM o6pa30M, \/x*+x—2 = 2, 
orxyAa x*+x— 2 = 16 m x^+x— 18=0. 3aMenaeM, hto x= 2; TorAa, pa3- 
acahb x*+x—18 Ha x—2, noayHHM ypaBHeHHe x 3 + 2x 2 +4x+9=0. Oho 
M oxeT HMeTb TOAbxo OTpHuaTeAbHbie xopHH (rax xax Bee ero xoa+imKHeHTu 
noAOXHTeAbHbi). HTax, x = 2 — eAHHCTBeHHbifl nOAOXHTenbffljfi xopenb aah- 
Horo ypaBHeHHa. ■ 

2.369. □ Tax xax a h /?— xopHH ypaBHeHHa, to aa 2 +bx+c=0 h a/} 2 + bp+c=0. 

n n 

Ymhoxhb nepBoe ypaBHeHHe Ha a , a BTOpoe — oa p h cjioxhb, nojiyHHM 

. n+2 _n + 2 v , n + 1 _n+1 n n 

a (a 4-/? ) + b (a +0 ) + c (a 4-0 )“0* Jlenco BHueTb, hto ecjm 


n n n + 2 n+2 n+1 n+1 

S n ~a 4-0 , to S„+2= a 4-0 ; 5„+i = a 4-0 . CaeflOBaTejibHO, hcko- 


Moe cooTHomeme HMeeT bha aS „ +2 + bS„ + 1 + cS n =0. ■ 


2.370. n — 17. 



rJIABA 3 

nPHMEHEHHE yPABHEHMH K PEIHEHMIO 3A/IAH 

3.001. □ HcKOMue iHCJia TaKOBu: k/S; k/ 3; k/ 20; 0,15 k/3=k/20. Ilo ycjiOBaio, 
k k k k 

— 8=-H-1—, OTxyaa k=240. Otbct: 48; 80; 12; 12. ■ 

3 5 20 20 

3x 

3.002. □ IlycTi. BKJiaa cocTaBJiaeT x py6. Toraa nepBuft ocraTOK paBeH —; BTopoa 

3x 4 3x 3x 3x x 3x 

oeraTOi-•-64 000 =—. CjieaoBaTe.Ti.HO,-=64 000, OTKyna 

4 9 4 20 4 3 20 

x=240 000 (py6 ). ■ 

3.003. 12; 24:18 = 16:12. 3.004. 180 000, 78 000 a 39 000 py6. 3.005. 2850, 2250 

h 1950 km. 3.006. 40 h 30 a. 

3.007. [1 ITaoiuaaH ysacTK.OB paBHbi x, y, x —16 (ra). CorJiacHO ycaoBHio, 
2 9 

x=- (x+y—16 + x) By : (x—16) = 3/2:4/3, OTKyaay=- (x—16). flaaee HMeeM 

2 / 9 \ 2 /25x \ 272 

x=- I 2x- 16+- x— 18 HJiH x=--34 ), oTKyaa x=—. Tenepb Haxo- 

5 \ 8 / 5 \ 8 / 5 

9 /272 \ 216 544 216 

ahm y—- I-16 1=—. Bca naoiuaai. cocTaBaaer- 1 - 

8 \ 5 / 5 5 5 

-16=136 (ra). ■ 

3.008. 500. 3.009. 720 h 150. 

3.010. □ riepBOHaiajibHO pa6o>we mroTOBJWJiH 3a CMeHy x h 72 — x aeTaaea, a 3a- 
TeM l,15x a 1,25 (72—x) aeTaaefi. Ilo ycaoBHio,' l,15x-)-90 — l,25x=86; 
0,lx=4; x=40; 1,15 40=46. Otbct: 46 a 40 aeTaaeft. ■ 

3.011. 10,26 a 11,6 a. 3.012. -220 a 264. 3.013. 80; 100; 90. 3.014. 240. 3.015. 4/7, 
8/21, 20/49. 

3.016. □ IlycTb x, y, z — naomaaa yaacTKOB. Toraa x/y — 6/4, y/z= 4/3, OTKyaa 
x = 6k, y=4k, z = 3Jfc. Ilo ycaoBHio, (6k -4k) 18 = 72, oncyaa k = 2. 3HaaHT, 
naomaab Bcex Tpex yaacTKOB cocraBJiaeT x+>>+z=2 (6+4 + 3)=26 (ra). ■ 
3.017. 105, 135 a 175 km. 3.018. Cephi 3 kt, cejiarpu 19,5 k r, yraa 2,5 kt. 3.019. 20 
capanaaefi, 8 BaoaoHieaHCTOB, 4 Tpy6aaa. 3.020. 280, 200, 220. 3.021. 149 400 py6. 
3.022. □ IlycTb 3a 8 i pa6oTbi Macrep roroTOBaaa a aeTaaefl a 3apa6aTbreaa 
b py6. Toraa pacaeaxa cocTaaaaeT bja py6. 3a aeTaat, a npoa3BoaaTejibHocTb 
rpyaa paBaa a/8 aeraaeft b nac. Ilocae yBe.iHBeHHS npoa3BoaaTeju>HocTH Ha 

a xa 

x% Macrep craa aaroroBajrrb -H - aeTaaefl a rac. IIo3TOMy 3a 7 h oh 


8 8 100 


EsroToaaa 


8 V 100/ 

x \ 7 b ( 

— j py6. Corjiacae ycaoBHio, — 1 

100/ 8 V. 


aeTaiefi a 3apa6orar — 11 + 


7 a ( x \ b lb 


\ 


8 \ 100/ a 8 


1 + 


100 / 


] = 1,05 b, OTKyaa x = 20%. ■ 


3.023. Ha 7.1%. 

3.024. □ riycrrb iaaeTBbie HopMbi BbinojiHHJiB x loacmeH h 2x acByuieK. Tbkhm 
o6pa30M, nepBOHaiaatHaa racaenaocTb KOMaaa cocTasaaeT x+48 loaoineii 
b 2x+S0 acBymeK. Ho OKOHnanm nepBoro aaa copeBHOBaHHH awObiao 
1 1 

-(x+48) soHOujea a - (2x+50) aeByiueK. Ilo3*e eme Bbi6wao H3 o6eax 
6 7 1 

KOMaaa OAunaxoBoe KOaaaecrBO cnopTCMeHOB, nosTOMy 48— (x+48) = 50— 
1 6 

— (2x+50), OTKj'aa x=24. Hraa, nepBOHaraasHaa lacxeHHOCTb KOMaaa — 
7 

72 h 98 aejiOBeK. ■ 

3.025. 950 000, 400 000, 250 000, 300 000 py6. 3.026. 233 000 py6. 3.027. Ha 13,2%. 
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3.028. 5000 nap. 3.029. Ha 38,8%. 3.030. Ha 6%. 3.031. 5. 3.032. 1260, 1050, 
945 rue. py6. 3.033. 50,150 a 200 r. 3.034. 12,8 a 7 jl 3.035. 2,5 ar. 3.036. Ha 40%. 

3.037. 40; 32; 24. 

3.038. □ CocraBHM cjieayioinyio laGnHoy: 


4>epMep 

I I.iomajb, ra 

ypoacatooCTB, n/ra 

Macca, a 

IlepBUH 

X 

21 

21x 

BTOpOH 

x —12 

25 

25 (x—12) 


IIo ycjiOBHK), 25 (x- 12) — 21 jc = 300, OTayaa jc = 150. Tor.ua 21 jc = 3150 (u), 
a 25 (x-12) = 3450 (a). ■ 

3.039. 33. 3.040. (~ab + y/a 2 b 2 +4abs)/(2b) h (ah + J^b 2 +4abs)!(lb) ji. 3.041. Ha 

45. 3.042. 15 am 2 . 3.043. 21. 3.044. 8. 3.045. 48 a 60. 3.046. 175 a 450 ar. 3.047. 20. 

3.048. 100 km. 3.049. 12 ar. 

3.050. □ ITycn> S — iuiomaxu> napaa, n — hhcjio paBHOBe.maHx yiacrraoB, Q — 
mioiiROb ynacTaa. Toraa S:n=Q. flamuMH a hckommmh 3HaieHH«MH 3ano- 
ji hhm Ta6.iHiiy b nocaeaoBaTe.TBHOCTH, yaa3aHHoa uH<j>paMH ©, ©, •••■ © ■ 


riapa 


nepaoHa'iajn.BO 


ripH HOBOM pai6HCHHH 


riep- 

Bijfi 


Bto- 

POH 


©X 

© 110 —x 


© 

© 


108x 


110—x 
75(110-*) 


© 


110-x 

108 


x 

© - 
^ 75 


S 

n 

Q 

© * 

© 75 

®i 

© 110-x 

© 108 

110-x 

©- 

W 108 


108x 75 (110-x) 

IIo ycjiOBino, -=- , OTay.na x = 50. Otbct: 50 h 60 ra. ■ 

110-x x 


3.051. 38, 31, 5 ; 7 a 9. 3.052. 6 a 10 mhh. 3.053. 18 h 24. 3.054. H3 1,25 m. 

3.055. 2160 mhh. py6. 3.056. ±0,5. 

3.057. □ IlycTb x — ora Ha, a y — inapma nnomaaaa. CornacHo TeopeMe ITH<j>aro- 
pa, x 2 +y 2 = 185 2 . KpoMe Toro, (x-4) (y—4) = xy—1012, OTayaa xy— 4 (x + 
+y) = xy— 1028; x+y = 257; y = 257 — x. PeuiHB KBaaparaoe ypasHeuHe 
x a + (257—x) J —185 2 = 0, HaxoflHM xi =104, x 2 = 153. Oraer: 100 x 149 m. ■ 


3.058. 40 x 50 m. 3.059. (yJb 2 + 32a 2 -b + 4a)/2 a ( v V + 32a 2 +6 + 4a)/2 m. 

3.060. 3 cm. 3.061. 2,7 m. 3.062. 10 x 20 cm. 

3.063. □ IlycTj. a a b — amen rareroB; Toraa a— 10+b— 10— araaa ranoTeHy3bi. 

ab 

CneflOBaTe.TBHO, (a+6-20) 2 =a 2 + 6 2 a — = 600, OTay.ua a =40 (cm), 

2 

6=30 (cm), t. e. A (40:0), B (0:30). HaxoAHM yrnoBofi ao:xJ4>HUHeHT npsMOH 

3 3 

AB: k— —. 3HaiHT, ypaBHeHHe npsMOH AB HMeeT bha y = — x+30, a ypaB- 

4 4 

Heme oapyraocrH — bha (x- 10)+(y — 10) 2 = 100. Peuieme CHCTeMU 3 thx 
ypaBHeHHH aaer koopahhetu totkh P: P (16; 18). ■ 
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3.064 □ JXfi jjaa ocpyacBOCTH Kcwieca C, hhcjio o6opotob n a paccrrosHHe s CBS3aHU 
(JiopMyjioi Cn=s. Ta6jmuy 3HaieHHa tthx bcjihhhh 3anojraHM b nopauxe, 
ysajaHHOM uH<j>paMH ©, ©,..., © : 


Koaeco 

P.O H3MCHCHH8 

riOCJie H3MCHCHH8 


c 

3 

n 

c 

3 

n 

ne- 



120 

5x 


1204 

peanee 

© * 

© 120 

© — 

X 

0 

-J 

* 1 

© 120 


3aa- 



120 

_ 6 y 


120-5 

Hee 

© y 

© 120 

1 * 
© 

© T 

@ 120 

© , 

6 y 


CorjiacHO ycjiOBHio, nojiyiHM cacTeMy 
x=4 (m),>=5 (m). ■ 


-120 120 
i-=6. 

* y 

96 100 

-1T7 =4 - 


oncyaa HaxOAHM 


3.065. 600 M- 3.066. Mosho ysejiHHHTi. Ha 2 am. 3.067. 4 h 6. 3.068. 12, 16 a 20 H. 
3.069. 2 h 26 H. 

3.070. □ IlyCTb roaOBOH npapocr Maccu x paBen a; totbh, cornacHo ycjiOBHio, 

3a 3a 4x7 

rojiOBoS npapocT Maccu y paBeH —. HMeeM a— 0,4x, —=0,5y => --=- =* 

=>x:y- 35:1Z ■ 


3.071. »85 r. 3.072. 1,5//(*—a) m/c. 3.073. 2500 py6; 550 kt. 3.074. (Jh 2 k 2 + 4abk- 
-bk)/(2b). 3.075. 12, 18, 24, 30 py6. 3.076. 200 py6. 3.077. 900 h 1350 tmc. py6. 
3.078. 75 000 a 100 000 py6. 3.079. 85 ir. 3.080. 120 kt h 4 mjih. 860 tuc. py6; 
180 it H 7 mjih. 560 tuc. py6. 3.081. 2. 

3.082. □ IlyCTb HCKOMoe hhcjio HMeex bhjj 10x+y. Toma, no ycjiOBHio, x+y— 12 
(1)h 10x+y+36 = lOy+x, t. e. x—y +4 = 0. (2) Cuiaousaa (1) h (2), nojiyiHM 
2x=8, onyfla x=4, ay*8. Otbct: 48. ■ 

3.083. 32. 3.084. 21 ■ 12. 3.085. 24. 3.086. 64. 

3.087. □ Ilycn. hckomoc hhcao ecn. 10x+y. Toma, corJiacHO ycjiOBHio, hmccm 
flOx+y 1 —3=4 (x+y), 

cHCTCMy \ PeniHB ee, nojiyiHM x=2,y=3. Otbct: 23. ■ 

(.10x+y—5 = 3xy. 

3.088. 1632. 3.089. 71. 3.09a 24. 

3.091. □ Ilycn. bckomoc Tpex3HaiHoe ihcjio hmcct beh 100x+10y+2; Toraa nooie 
nepcHecemia ua<}>pM 2 oho npHMeT bha 200 + 1 Ox +y (1). IIo ycjiOBHio, 
200 + 10x+y—(100x+10>>+2) = 18, oncyaa 10x+y=20. noacTasHB bto Burpa- 
xeHae b (1), nojiyHHM 200 + 20 = 220. M-raic, nepBOHanajibHoe TpexaHaiHoe 
ihcjio ecn> 202. ■ 

3.092. □ IlycTb saayMano ihcjio x. flajiee, cjieaya Texcry ycjioBHa, nojiyaHM iHciia 

25 1 

10x+7,10x+7—x 2 h octhtok — (10x+7—x 2 ). Toraa- (10x+7—x 2 )—x=0 

100 4 

hjih x 2 —6x—7 = 0. roflHTca jiHTTi h 3Ha>ieHHe x=7. ■ 

3.093. 32. 3.094. 85 714. 3.095. 54. 3.096. 4/7; 8/21; 12/35. 3.097. 75 a 60. 3.098. 3 x 
x 3-4. 3.099. 5/9 h 10/9. 3.10a 60 km. 3.101. 2iii. 3.102. 65 h 100 km/h. 
3.103. ISO km. 3.104. 3 x 4 km. 3.105. 30 h 60 km/h. 3.106. 88 km/h. 3.107. 48 mhh; 
25 km/h. 3.108. 32 h 36 km/h. 3.109. 60 h 63 km/h.' 

s 

3.110. □ Ilycn. t — HaMcneHHoe BpeMs, v, h v 2 — cKopocra; Toraa — = <—«, (1) 

v, 
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v 2 


*/+3n, (2) V|—v 2 =r. BhiHHTaa (1) B3 (2), noayHBM i 


\v 2 v,/ 


■ An hjih 


( v i — v 2 ) i=4nV|V 2 , OTKyaa V[V 2 =—. Tenept 33 mcthm, tto pemeraeM cbctcmij 

4 n 

fvi + C-v^-r, 


V, (-V2)=- 


sr «BJunoTca KopHH Zj = v, a z 2 = — v 2 KBaapaTHoro ypaBHeaas 
An 


i^—rz -= 0. B pesy^btare noaynaeM otbct: 


nr+y/nr (nr+s ) 


An 


2 n 


-nr + y/nr (nr+s) 
2n 


km/h. ■ 


3.111. 8 km; 4 km/h. 3.112. i ( a—b)jb h i ( a—b)/a km/h. 

3.113. □ IlycTb / — BpeMs (b MHHyrax), 3a KOTopoe BTOpas nacTHua aoroHHT 
nepsyio. PaccroaHae, npoSaemoe BTopofi HacTauea, pasHO cyMMe I hjichob 
apn<J)MeTHHecKofi nporpeccHH, y KOTOpoa fli = 3, d= 0,5; cneaoBarejibHO, s — 


2ai+d(l-l) 6 + 0,5 (<-l) 

=- / =- l. To xe paccToanae, upoaaeaHoe nepBofi ia- 

2 2 

6 + 0,5 (l-\) 

CTHiiefi, cocraBBT 5(6,8 + 0=34 + 5/. HraK, -r=34+5/, OTryaa 


f=17 (mhb). ■ 

3.114. Ha cepeaaee nyrH; 3 h. 

3.115. □ npHMepBuS rpa(f)HK ABraeHHi H3o6 paxes aa pac. P.3.1. IlycTb / — BpeMs 
(b nacax), 3a KOTopoe BTopoft Typacr aoroHHT nepBoro. Tax xai v.^ = 16 km/h, 
v mot = 56 km/h, to i M = (2,5 + /) 16, i MOT =56/. Orcio,na 56/ = 16/+40, t. e. 


/= 1 (h). HTaK, i=56 km. ■ 

3.116. 3 h 20 MBH. 3.117. 850 km/h. 

3.118. □ IlycTh CKopocrb noe3.ua ao 3aaep*KH paBaa x km/h, a nocne nee 

x 

60 — 

x x 5 

(x+15) km/h. Toraa (pac. P.3.2) AB—~, C£=60, CD=60—, BD — -, 

5 5 x 


x 

60 — 

60 5 60 

AE*= -. TaK tax BD = AE, to -=-, orryaa x=60 (km/h). ■ 

x+15 x x+15 


3.119. 56 a 84 km/h. 
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3.120. □ Ilo ycjioBtno, AC—CD (pec. P.3.3). HMeeM AC= —, rae x — nepBona- 

x 

1 120 —x 120 7 120—x 

lajibHai CKOpocTb; CD = 1-t—I-. Htek, —=-H-, oTxyaa 

6 x+6 x 6 x+6 

x=48 (km/h). ■ 

3.121. 20 km/h. 3.122. 14 h 28 km/h. 3.123. 5 a 3 km/h. 

3.124. □ Ta6aauy 3HaneHH0 ckopoctb, nyra a BpeMeHa 3anojiHBM b nopaaxe, yxa- 
3BHHOM UB(J)paMH ©, ®, ... , @ I 


Typacr 

ffo BCTpCHH 


CXOpOCTb, 

km/* 

BpeMX, * 

nyn., km 

ne- 

mexoa 

© * 

© 2 

© 2x 

Bejio- 

cane- 

flHCT 

© 20—x 

© 2 

© 40-2x 


riocjie BCTpCHH 


CKOpOCTfc, 

km/h 


BpCMK, H 


nyn>, km 


© X 
(g)20 —x 


© 

© 


40-2x 


x 

2x 

20-x 


(5)40 —2x 


urn 2x 


40—2x 2x 15 

no ycnoBHK),-- — , OTKyaa x=4 (km/h). Otbct: 

x 20 —x 2 

4 a 16 km/h. ■ 

3.125. 1 h 40 mhh a2 h 5 mhh. 3.126. 12a 10,5 km/h. 3.127. 4a 8 h. 3.128. 140 km. 
3.129. 18 a 12 km/h. 3.130. 84 km; 6 a 4 km/h. 3.131. Hepe3 10 c. 
3.132 I (a+b)/(2ab) a l(a-b)j{2ab) m/c. 3.133. Hepes 3 h 20 mhh. 3.134. 35/n« 
«11m. 3.135. 3 km/h. 3.136. 4 km/h. 3.137. Oa-c+^J'ia 1 +lac+c 1 )l2 km/h. 

3.138. 68/3 km/h. 3.139. B 14 h. 3.140. 5/12 km/h; 2 a 3 h. 3.141. ,/v (v-j), r«e 
v>f. 3.142 420 a 400. 3.143. 475, 480 a 375 it 

3.144. □ BpeMS (/), KOjianecTBo pafioru, BtrnojiaaeMofl b enHHauy BpeMeHa, t. e. 
npoH3BOHHTejibHOCn. Tpyaa (HO, a seci. o&beM pa6oTu (H) cbjuhhh cooTHOiue- 
hhbm V ^ Wi . IIpHMeM K*1 a aano.THHM cneaywmyio ra6nauy: 
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CraHoi 


IlepBMfi 
BTopoft 
06a BMecTe 


BpCMH, ABB 


x-3 

20 


06mm pa6on>i 


npOH3BOflHTCJII,HOCTb 

rpym 


x 

1 

x-3 

3 

20 


Tax sax npa coBMecraog pa6ore cramcoB ax npoa3BOAHTeAbHOCTH cmMflWBa- 
113 

wtcs, to -H--— , OTKyaa x=15. OTBeT: 15 a 12 AHeft. ■ 

x x-3 20 

3.145. 12 a 24 h. 3.145. flecaTH. 3.147. 24 h 30 r. 

3.148. □ Becb o6teM pa6oru apaMCM 3a 1. npoR3BOAHre:n,HOCTb Tpyaa nepBoft 

3 4 1 

M fliimHM paBHa 1 (3a 1 q), BTopofi l:-=- (3a 1 q). PaOoTaa BMecrre - q, 

4 3 3 

1 14 7 

ohh BunojiHBT - lH—■-=- Bceft pa6onj. Toraa aa aojuo oahoA btopoA 
3 3 3 9 

2 2 4 1 

MauiBHbi ocTaaerca - paOoTbi, anx qero norpe6yeTca (q). OTBeT: 

9 9 3 6 

10 mhh. I 

3.149. 20 a 30 q. 3.150. 3. 3.151. 3a 3 q 45 mhh. 3.152. 8 a 9,6. 3.153. 3 q. 3.154. 15. 

3.155. 45 q. 3.156. b + Jb ( b-a ); b-a + Jb ( b-a ); yjb ( b-a ) amA; aojixho 6urb 
b>a. 3.157. 40 AHeft; 25%. 3.158. 3a 6, 8 a 12 mhh. 3.159. 3a 132 a 110 mhh. 

2 abc 

3.160. Hepea 4 q. 3.161. 450 m 3 . 3.162. Ha 56/3, 14 a 24 mhh. 3.163. 3a 


2 abc 


lobe 


ab + bc — ac 


ac+bc—ab ab + ac—bc 

3.164. □ B iteJunojio3H0ft Macce coAepxaTCx 0,85’500 = 425 kt boah. Ilycn. Bbma- 
peno x kt boabi; Toraa noAyqaM 425 —x=0,75 (500—x), oncyAa 
x=200 (kt). ■ 

3.165. 70 ar. 3.166. 13,5 kt. 3.167. 3165 r; «79,1%. 3.168. 187,5 kt. 3.169. 150 

a 450 r. 3.170. 280 a 175%. 

3.171. □ IlycTb x — BMecTHMoerb nepBoa 6oqxa; totaa BMecTHMOcrb btopoA paBHa 

3 7 3 7 7 

- x, a TpeTbeft - - x = — x. IIo ycAOBHio, — x+50=x, OTxyAa x= 120. HTax, 

4 9 4 12 12 

BMecTHMOcra 6oqex cocraBAawT 120, 90 a 70 seAep. ■ 

3.172. 13, 7 a 4 a. 

3.173. □ Ilo ycAOBHio, 2V A = V B + V c a 5V B - V A +Vc- IlycTb V A =xV c a V B =yV C - 

(2 x—y= 1, 2 1 

Torna noAyqaM cacreMy < OTxyAa x=-, y=-. CAeAOBaTeAbHO, 

(.—x+5y = l; 3 3 

Vc 1 

-=-= 1 . ■ 

Va + Vb x+y 

3.174. 116 000 py6. 3.175. 12; 8; 3; 2. 3.176. 18. 

3.177. 3. # 3anacaTb ycAOBae b bhac cacreMU Tpex ypaBHCHafi. H3 nepsux 
AByx ypaBHeaaA Bbipa3HTb x/z a yjz qepe3 k, a 3areM noAcraBHTb no.iyqeHHbie 
BbipaxeHHa x/z h yjz b Tperae ypaBHCHae a BbiqacAHTb acxOMoe 3HaqeHHe k. 


11-362 
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3.17S. Ha nepBOM Meere Tperafl pa6o>iHH, Ha btopom — btopoh, Ha TpeTbeM — 
nepBufi. KojimecTBa BhipafSoraHHOH hmh npoayxuHH othocxtch, aax 5:4:3. 3.179. 
«Hepe3 55 aer. 

3.180. □ IlycTb 6biao m nonananHH, a 3Ha<iHT, n—m npoMaxoB. Toraa 5m— 
—3 (n—m)=*0 hjih 8m=3n, OTayaa w=3«/8. Tax aax man — HaTypajibHue 
HHcna, to n aojMCHO 6brrb xpaTHO BocbMH. B npoMearyrxe 10 <n <20 npuroaHO 
jiHiiib 3HaaeHHe n= 16. Hraa, npoHSBeaeno 16 BbicrpeaoB, H3 aoropux 6 yaai- 
HblX. ■ 


3.181. 62 m 3 . 3.182. 100 u. 3.183. a (y/s+s/r)l(y/s-y/r) aHefi, rae s>r. 3.184. 10 
h 15 <t hjih no 12 h. 3.185. 25 mapHxoB a 16 aoaen hjih 16 uiapmcoB a 25 xoneu. 

3.186. 200 h 140 h. 

3.187. □ IlycTb Macca nepeBe3eHHoro rpy3a coeraBJiseT x t, a hhc.io Maunta paano 


n. Flo ycaoBHM, x- 


e> 


+4) hjih n 2 + 4n— 8x=0, OTxyaa n= 


1 (— l + ^l+2x ) (n — HaTypajitHoe). B mrrepBaae 
ibao x=60. Toraa n=2 (— 1 -(-11)=20. Hraa, 6buio 24 


55<x<64 noaxoaHT 
24 MaiiiHHM, Ha xaxayio 


-2 

TOJIbKO 

H3 KOTopux rpy3HJiH no 60:24 = 2,5 t. ■ 

3.188. 11 jean h 5 6epe3. 3.189. 12. 3.190. 28 hmh«. 

3.191. □ IlycTb nojiyneHO x t TBOpora xhphoctbkj 15,5%; Toraa ocTaaeTca 1 —x t 

ChIBOpOTKH XHpHOCTbK) 0,5%. CaeHOBaTe.TLHO, B 1 T Moaoxa COaepHCHTCa 
15,5x 0,5 (1-x) 15x+0,5 15*+0,5 5 

--4--——=- t xapa. IIo ycaoBHio, - =-—orayaa 

100 100 100 100 100 
*=0,3 (r). ■ 

3.192. Ha 20 aocxax. 3.193. a41,4%. 3.194. 20%. 3.195. 27,75. 3.196. 35 h 45 «r. 
3.197. 4:1. 3.199. HeMHoro He norpowTca. 

3.200. □ nycTb e cropoHe ananpaTa npHMbiaaeT n apyroB; Toraa acero HMeerca 
n 2 Kpyros. K cropoHe Tpeyrojn>HHxa npHMuaaer n+ 14 apyroB; 3HaiHT, b Tpe- 

(15 + n) (n + 14) 

yroabHHce coaepzHTCX 1 + 2+...+(n + 14) =- apyroB. no ycao- 


BHK), n 


(15 + n) (n + 14) 


, OTayaa a = 35. Hthx, aaatnaa (jwrypa coaepaarr no 


1225 apyroB. ■ 

3001. D=(L 2 + H 2 -Hd)/H. 

3.202. □ /lamia nyra, npofiaCHHoro toheoh, paBHa cyMMe 
aaaH OTpe3iOB OA h AB-a (pac. P.3.4). HateeM 
a b 

OA =- hjih OA =-. Oraoaa naxoaHM: 

sin* sin (60°-a) 

sin (60° - a) b sin 60° cos a—cos 60° sin a b 

- -= -J - : -=-; 

sin a a sin a a 

yj3 1 b 2 b+a 

— ctgi—=-; ctgz=-—. Hcnojibsya (jiopMyjiy 

2 2 a 0y /2 



1 


V3 


l+ctg 2 a 
a 

lira* HCioMaji ojihhb cocraBJiaeT < 2 +-=<1+2* 

sins 


—, nojiyHHM sin 2 =— 


/- 


2 +ab+b 1 


2 y/a 2 +ab+b 1 


3003. 1<A<1,4.... 

3004. O IlycTb x,y, z — <HCJia 3y6noB Tpex mecrepeHoa, npHieta x>y>z h x+y+z=60 
(1). Tax sax mecrepeHXH cueoaeHbi, to 3a speata hx Bpamema npHaeT b conpHxoc- 
hobchhc ojamaxoBoe thcjio 3y6noa xaaaao# mecrepeHXH, t. e. 10z=5y=4x-20 (2). 
PeuiHB cHCTtsiy ypaBHCHHfl (1), (2), HaxoaHM x=30, y=20, z= 10. ■ 
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3.205. 300 h 600. 3.206. 20 h 30. 3.207. 9 h 2. 

3.208. □ IIo ycnoBHK), a 2 + (a+d) 2 =(a+2d) 2 , t. e. "id 2 +2ad-a 2 = 0. riycn> d= 
= ak(k> 0); Toraa 3a 2 k 2 + 2a 2 k-a 2 = 0 , OTiyaa 2 k 1 +2k- 1 =0. f oairrca jnwib 

1 a+d d 4 a+2d 

copenb k=~. Haxo/iHM HCiOMbie OTUomeHHa: -= 1+-=-; -= 

3 a a 3 a 

2d 5 

= 1-1—=-. OrseT: 3:4:5. ■ 
a 3 

3.209. a+b-c. 3.210. vd(a-b) m/c. 

3.211. Mepe3 7 c nocae uaiajia naaeiaa nepBoro Tejia. 9 BocnoauoBaTbca h3bgcthoh 83 
4>h3hkh $opMyjiOH s=4,9t 2 . 

3.212. Ilocjie iwth yaapoB. 

3.213. *lepe3 5 c; 3a 0,5 m ao jihhhh nona. 9 BocnonbaoBaTbca (JiopMyaoH s=vt+at 2 , rae 
v h a — nocrojtHHue. Hx 3HaneHHa moxho BbiHHCjnrrb H3 cneayioiiiHX ycnoBHfi: ana 
MHHa s (1)=4, s (2) = 7,25; ana 4>yr6ojnicra s (1) = 3,5, s (2) = 7,5. BMecro yxaiaHHoii 
4>opMynu moxho HCnojn>30BaTb raixe <{>opMyjiy cyMMbi n HJienoB apwjiMeTHHeciOH 
nporpeccMH, noaaraa, hto HCKOMoe hhcjio t=n — ueaoe. 

3.214. B caxaoM xycie 6uno no 5,6 m; 6750 h 4500 py6. 3.215. 45, 36 h 30 m. 

3.216. □ IlycTb 6buio xyiuieHO x ipacHbix h y ch- 
hhx xapaHaamea. Ilo ycjiOBino, 27x+23y< 

<940 h y— x<10. riocrpOHM npaMue 
27x+23y=940 (1) h y-x=10 (2). Ha pHC. 

P.3.5 biuho, hto am npaMbie nepeceiaiOTCH 
b Tone A, KoopaHuaTu aoTopofl yaoBaex- 
BOpaioT ypaBHeuHBM (1) u (2), h npa 3 tom 
aocTHraeTca MaiCHMajibHO BOiMOXHaa 
cyMMa x+y. PeiuHB CHcreMy (1), (2) h ym- 
TUBaa, hto HHcaa x h y — HaTypajibHbie, 
nojiynaeM otbct: 14 ipacHbix h 24 chhux 
aapaHaama. ■ 

3.217. 180 aojuiapoB. 3.218. 15 iuih 95. 3.219. 824 

h 428. 

3.220. □ HcaoMoe hhcjio KMeeT bus 100x+ 10y + 

+ z, rae x, y, z o6paayioT reoMeTpHnecayio 
nporpeccHK), t. e. xz=y 2 (1). CornacHO 
ycaoBmo, HMeeM lOOz+lOy+x^OOx + lOy+z —594, OTiyaa x-z=6 (2); 

10y+z=10z+y+18, OTiyaa y-z = 2 (3). CHcreMe ypaBHemiH (1), (2), (3) yaoBaer- 
BopaiOT x=8, y— 4, z=2. HciOMoe hhcjio ecrb 842. ■ 

3.221. 964. 3.222. 13 h 63. 

3.224. □ no ycaoBmo, x (x+10)-40 - 22 = 39x, rae x— hckomhh MCHbumH MHOXHTeab. 
OTCioaa aaxoaHM jc=31 u x+ 10=41. ■ 

3.225. 53. 3.226. 16 h 52. 

3.227. □ nycTh 6buio jaayMaHO hhcjio at, Toraa, npanHcaa a HeMy cnpaBa ambpy 
y, noayHHM hhcjio 10 x+y. CorjiaCHO ycaoBmo, lOx+y—x 2 = 8x, OTiyaa x — 

— 2x—y=0, t. e. jt=l±^/l +y. Bo3MOxnue JHaneHHs y TaroBu: 0; 3; 8. CaeaoBa- 
TejibHO, 3aayManHoe hhcjio ecrb 2, hjih 3, hjm 4. ■ 

3.228. 50. 3.230. 42 h 35. 3.231. 12 h 1232. 

3.232. □ IlepBOHaHajibHoe uiecTH3HaHHoe HHcao HMeeT BHa 2‘ 10 5 +x. nocae nepeHeceHaa 
im4»pu 2 Ha nocaeaHee Mecro nojiynHM hhcjio 10x+2. CoraacHO ycaoBHio, 
10x+2=3 (2'10 5 +x), OTiyaa x=85 714. HTax, nepBOHanajibHoe HHcao ecTb 
285 714. ■ 

3.233. 21 h 10. 3.234. *~V*- 3.235. 4/15. 

3.236. □ Ha pHC. P.3.6 H3o6paxeHbi rpa<))HKH aBHxeHHi noeaaoB ao H3MeHeHHi 
ciopocTefi. HaxoAHM tg Z. A/CN=vjj^=288: 3,2=90 (km/h). nycrb 

v^ = x km/h; Toraa AB=NL=xt km; CD =90 (I—3,2)=xf, OTiyaa 
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^—288/(90—jc) (1). Ilocjie E3Meaeunx cKopocrea hmccm vj^. = 100 km/h, 

Xt XI 

vri=x+10 km/h. IIo ycjiOBBM, -=2,4 (2). PeuiHB cwcreMy ypaBHe- 

x+ 10 100 

hhh (1) h (2), nojiyHHM x = 50 km/% i= 7,2 h. XaicHM o6pa30M, 
AB=xt =50 7,2 = 360 (km). ■ 

3.237. □ Ha pac. P.3.7 H3o6pa*eHu rpa^aKH 6era flByx cnopTCMeHOB. IlyCTb AB = 
= X M, C H D — TOHKH nepBOfi H BTOpOfi BCTpeH. ECJIH V, H V 2 — CKOpOCTH 

300 x—300 

nepBOro a BToporo cnopTCMeHa, to -=- (1). 3a BpeMa, npomeamee 

V, v 2 

Me*ay BcrpenaMB (XL), cnopTCMeau npo6exajia: nepBbrii (x~ 300)+400= 
=x+100m; BTopofi 300+(x—400) = x—100 m. CnenoBaTenbao, 
x + 100 x —100 x+100 x—100 

(2). Ha (1) a (2) nojiynaeM 


300 x— 300 


oncyaa 


v, v 2 
x = 500 (m). ■ 

3.238. 40 a 50 km/h. 3.239. 80 km. 3.240. 100 a 60 km/h. 3.241. 3 h 40 mbh a 2 h 
12 mbh. 3.242. Buuie^iuero H3 B. 3.243. 60 km/h. 3.244. 16 km/h. 3.245. 3,25; 31,25 
a 32,5 km. 3.246. 1375 km. 


/ denb 


x dneu 


Pac. P.3.8 


3.247. □ nycTb 0Tpe30K AB (pac. P.3.8) HaoOpaxaer Beet nyTb whoiuh a kojihhcct- 
bo flHefi (x), 3a KOTopue oh flOJiaeH npoexaTb ero npa aopMe v km b aeab. no 
ycjioBHK), 0Tpe3OK BpcMeHH AC Ha 1 6ojibiue nonoBaabi OTpe3Ka BpeMena CB; 

CB CB 2x — 2 

cneaoBaTejtbHO, AC— 1=— hjih x—CB— 1=—, OTKy«a CB= - xmea. 

2 2 3 

HpaMCM 3a 1 nyTb, H3o6paxeHHufi OTpe3KOM CB. Toma, coroacHO nepBowy 
2x—2 - ‘ ■ 

BapaaHTy, —-—(v+6) = 1, a corjiacHO BTopoMy, |— -1 | v+ 

+ (v+2A)' 1 =1. HcKmonaa H3 sthx flByx ypaaHeHaft v, HaxoABM x=4. 

3.248. 2/3. 3.249. Hepea 50 mhh. 3.250. 6, 9 a 12 km/h. 3.251. 100 km/h. 

3.252. □ fpa(J)HKH ABHxeHHa BejiocaneoHCTOB H3o6paxemi Ha pac. P.3.9. BbipaaaM 


npofifleHHbie bmb paccToaHaa: Ana nepBoro AB- 


- (^-) 

tXOAH) 

00 K> 
pac. 1 

■(H* 


W* Tpen»ero 
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Phc. P.3.9 Phc. P.3.10 


AB=xv, me v — HCKOMaa CKOpocn.; CD = ^x + ^j v; an* BToporo 

/I 1\ 

CD=l - + x+- I b. HMeeM cacreMy ypaBHeHaa oTHOCHTejitHo x a v: 

3 J 

1(H 4 'K) V ' _ 

Hcuiwhhb x, HaxoaaM v=(a+ ±3b+y/a 2 — 10ah+b 2 )/4 km/h. ■ 

3.253. a) 3 km/h; 6) 4 km/h; b) 5 km/h. 3.254. 8 h 15 mhh; 8 h 53 mhh; 9 h 16 mhh; 
10 h 01 mhh. 3.255. 3 km/h. 3.256. 3a 4 as*. 3.257. 105 m. 3.258. 1 km/h. 

Ill 

3.259. 5<v< 15. • ripHHjm. AB-BC 3a 1 a peuiHTb aepaBeHCTBo-H- 

v—5 v+5 5 

rae v > 5. 

3.260. v=50 km/h. # Ychobhc 3aaana paBaocaabao TOMy, hto BcrpeHmjH noeaa 

ctoht, a naccaxap mhhtc* memo Hero co cKopocTbio, paBaoft (v+40) km/h, rae 
V -. HCKOMaa CKOpOCTb. 

3.261. 75,6 km/h; 147 m. 

3.262. 2 ab/(a+by, 2ab/Qb-a); 

2abl(a+b); 2nb/(ia-b) m/mhh, rae 6/3<o<36. 3.263. 22/15 m/c. 

3.264. □ IlycTb vi, v 2 , v 3 — caopocTH aBTOMaiiiHH. CpaBHHM npOMe*yTKH BpeMenn 
(pnc. P.3.10), Bbipa3HB ax Hepe3 OTHOuieHHe nyra k ckopocth: AP= jc/vj, 

bx x x x 112 

MP=xJ\ 2 , NP = x ! v %. CoraacHO ycaoBHK),-*=-, OTKyaa I—= — 

Vj v 2 v 2 v 3 v, v 3 v 2 

(lj.flaaee, DE= 80/V| h Z)£-(80+40)/v 3 , OTKyaa 80 /vi = 120/v 3 (2); 

120 120 

X>JC=120/v,; £)/■= 120 /vj, OTKyaa-= 1 (3). Peuias cacreMy ypaBHeHaa 

v, v 2 

(1), (2), (3), HaxoaaM v,-30 km/h. ■ 

3.265. B ( J 5 + l)/2 pa3. 3066. Hepe3 88 c. 3067. 240 km. 3.268. 80 km/h. 
3.269. 270 km. 3.270. 3 m/c. 
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Phc. P.3.11 


3.271. □ rpa^Hiecioe n3o6paxeHHe yc.ioBHH npeflCTaBJieao na pac. P.3.11. HMeeM 
Ji = (v+v,) T-v [T-\ —J 2 = (V[+v 2 ) (r+l)=v ( r+lH-—). Ilocjxe ynpo- 

l 60/ V 60/ 

~ 60v ' V2 , - 
meHHB H HCKJHOHeHHA T nojiynaeM v=- KM/H. ■ 

V^z-Vzf! 

3.272. 100 km/h. 3.273. ITepBOHaHajibHO o6a nwa c ooboS cacopocTbio 3 km/h. 

3.274 24 mhh. 3275. 196 km; 84 km/h. 3274 (c+Jc 1 +\2Qbc)l2 a ( -c + 

+ Jc 1 + l20bc)/2 km/h. 3277. 1/80 h 1/90. 3278. 12 am 60°. 3279. 12 a 3 m/c; 
5 7 

360 m. 3.280. 1 h 5 — mhh. 3281. Hepea 43 — mhh. 3.282. 3 a 45 km/h. 3.283. 1 h 
11 11 

21 mhh; 1 h 20 mhh; 6 km. 

3284 □ ITyc-n. I — nyn. ho aenoABaxaoMy acaanaTopy, — CKopocn. scKajiaTO- 
pa, v MOHT — CKopocn. aBaxeaBa Moarepa no aenoaBaacHOMy acxaJiaTopy. 
Tor/ia // v »«rr=42, //(v M0KI + V 3 d) = 24. Tpe6yerca Hairra //v**. HMeeM 


1 


1 


1 1 


/ 


—, —— H —r=-; t = 77-~=~> oTKyaa 


/ 42 / 


/ 24 / 24 42 56 


= 56 c. 


3285. 0<v<20 km/h. 

3286. □ Becb o6um pa6ora npHMeM 3a e mmw ny. IlyCTb nepBbia MexaHH3M Bbinoji- 
aaer 3ajtaaae 3a x h, a BTopofi — 3 a y h. Taa KaK npa cobmccthoS pa6ore 
MOHjHOcra (npOH3BonaTejii»HOCTH Tpyoa) cmiajjhiBaioTcs, to HMeeM cacreMy 
ypaBHeHafi 

'1 1 _J_ 

y _ 30’ 


/I 1\ 40 
1-6 (-+- =- 
\x y) y 


Penm ee, HaxoflHM x=75 h, y = 50 h. ■ 

3287. 5. 3288 Eojiwne hh 1 h. 3.289. 16 a 10 n. 3290. 10 a 8 h. 3.291. 2a. 

3292. 20, 30 h 24 h. 3.293. 3a 15 a 7,5 aHeS. 3294 0,4<w/(ll-n); 0,24o/i (n- 9); 

» = 10. 


326 


3.295. □ Becb ofiteM pa6oTW npHMe.vi 3a eAHHHuy. riycrb wm ee BhinouHeamj 
b oaHHOBKy KpaHy 6ojibmefi mowbocth Hy*HO x ahcm, xpaHy Meabmefl moiu- 
hoctb — y flaeii, a npa coBMecTHofi pa6oTe oahoito KpaHa Soabiuefi h OAHoro 
apaHa MeaLLueii moiuhocth — z AHefi. npomBOAHTeabHoerb ipyaa cooTBeTcr- 

8 /4 2\ 4 2 1111 

seHHO pasHa 1/x, \jy b 1/z. IIo ycaoBHW , - + (-+- J 3=1; —=—;-+-=-. 

x \x yj x y 4,5 x y z 

PeuiHB 3Ty cHCTevry, haxoahm x=24, v=36, z= 14,4. Otbct: 3a 14,4 i. ■ 

3.296. 3a 20 h 30 a. 

3.297. 3aaHetois hckomux h jauaHHux bcjihbhh 3arnrmeM b (fiopwe Ta6.THU.bi: 


Tpy6a 

BpeMJi, x 

BMeCTHMOCTb 

npOH3SOflHTeJIBHOCTb 

ipyAa 

nouaiomaa 

JC 

1 

1 




X 

OTBOAamaa 

x+2 

1 

1 




x+2 



1 

1 

06e BMecre 

8 


— 



3 

24 


1 1 1 

IIo ycjiOBHw, -- =—, oTsyaa x=6. OtBeT: 3a 6 b 8 a. ■ 

x x + 2 24 

3.298. 60 h 90 m 3 . 3.299. 65 h 20 m 1 . 3.300. 4 h 6 a. 3.301. 20 a 60%. 3.302. 5 
a 11%. 3.303. 9 h 10 r. 3.304. 40 a 100 t. 3.305. 170 k r. 


3.306. □ IlycTb b3hto X aac-refi nepBoro Metaaaa h y aac-refi BToporo. Toraa 

1 2 17 35 

- xH— v=— ( x+y ), oncyaa y =— x. Otbct: 9 h 35 aac-refi. ■ 

3 5 44 9 

1 mp — nq 1 mp—nq 

3.307. - +-;- ex. 

2 2 (np—mq) 2 2 ( np—mq ) 

3.308. □ IlepBoaaaajibHO b coeyAe coaepxajiocb 16 8/100 = 32/25 a KHCJiopo.ua. Bu- 
nymeHHhie x a cm ecu coflepxaT 16x/100 = 4x/25 a Kncjiopo,ua. Tenepb b cocyae 
Ha 8 a cmcch npaxoAHTCH (32 —4x)/25 a smcuopoua, hto cocraBaser 
(16—2x}%. BTopHaHo BbmymeHHbie x a cm ecu coaepxaT (16—2x) x/100 = 

32 — 4* (8—x) x 8 

= (8 — x) x/50 a KHcaopoaa. CoraacHO ycaoBHio,-=9’—, 

25 50 100 

oncyaa X[=2, X 2 = 14. OtBet: 2 a. ■ 


3.309. □ npHMecH cocraBAjnot - pacTBopa. Ilocae nepBofi <J>B.ibTpauHH ocxaHeTca 


IV 


npHMecH, a nocae k- fi <}>Hjn>TpauHH 


*+1 


IIO yCAOBHK), (- 


<10~ 4 ; — (ifc+1) ig5«S — 4, otryaa A:>4,7. OtBeT: 5 <J)HJH>TpOB. 


*+i 


3.310. □ nycTb 1 kt Meaa noayaaerca H3 x kt Hemrapa. nocae yaaueHHX boam 
H 3 aerrapa ocraaeTca 300 r npoanx BemecrB Ha saxAbifi caaorpaMM, a nocae 
yAaaeHHa boau H3 Meaa — 830 r aa taaorpaMM. Hmcsm 300x=830, o-rxyaa 
x»2,77 (ix). ■ 

3.311. □ nyctb 1 1 , ti, ..., f»_i, t „ — ape ms, 3arpaaeHHoe cooTBexcTBeHHo Ha peineaae 


nepBofi, BTopofi, .... (n—l)-fi, n- fi xaaaiH, a T — BpeMs, 3 aTpa<ieHHoe he 
pemeHBe Bcex n 3aaai. Toraa, coraacHO ycaOBHK), T— t j = 63,5 (1); T-l„= 127 
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(2); =30 (3), rue tJ+— <„=<, q* Ha (1) a (2) 

\~q 

nojiyiHM ? (»!-/„)=63,5 (1-?) (4), f,-/„ = 127 (1 -q) (5), oncyaa < 7 = 1/2. 


1 

yijHTWBas aTO, 3amnueM ypaBHeHae (3) raa: 2t\-t n —t \— — 2/„— f„=30, 

2 

OTayaa <i — 8 /„ = 60 (5). Tenepb H3 ( 6 ) a (4) HaxoflHM <1 =64, l„= 1/2. HaaoHeu, 



3.311 16 1 . • HaiantHyK) fljiHHy aaxaofi CBe-ra npaasTb 3 a 1 a, cwras npouecc 
ropema paBHOMepsuM, npeacraBHTb ero rpa^arccaH (pac. P.3.12). CaopocrH 
rope Has CBeiefl: vj»jc: 1, vn”12:l, v ra =8: 1. HcaoMoe BpeMs: x+ 1 a. 

3313. □ IlycTb Macca oaboS HacrH aaMM paBaa x; Tor.ua Macca opyroft sacra paBHa 

p 2 p(k+ y /k(2-k)) 

p—x. IIo yoioBBio, - =fc, OTicyfla x= - (aapaT), 

x 2 +(p-x) 2 2k 

p(k-y/k(2~k)) 

p—x~ -, k^2. ByaeM HHxepnperapoBaTb CTOHMOCTb Bcero 

2k 

caMHi car n noimju, (p 2 ) iBa^para c awaoR cropoabi p euHHuu. (pac. P.3.13), 
a cyMMapHyw CTOHMOCTb a»yx sacreS umhj — aaa miowajib (5) BnacaHHOro 
KBaapaTa. HMeeM S (x)-p 2 — 2x (p—x). OyEumas S (x) flocraraeT aaa6ojib- 
inero 3HaieBBS npa x=pj2. Orciofla HaxoaaM fc=2. Hraa, Haafiojibuiaa noTepa 
b ctohmocth 6pH,TTiiaHTa HMeer Mecro Torsa, aoraa Macchi o6eax ero sacrea 
paBHbi. ■ 

3314. 6400 a 600 jl 3315. TpeTbx. 

3316. □ nycn, b n-& Memypae nocae B.TaBaaas H3 (n— l)-a oaa3ajioa> x n cm 3 


xaoaocra. Torna nocjie BbinHBaHHS — cm 3 b nepByio ,weH3ypay b n-R ocrajiocb 

n 

Xn ("-1)** , „ (n-l)x„ 


CM 3 XH0KOCTH. no yCJIOBHIO, 


=a, orayaa x= 


an 

- crojibKO ace xaaaocra 6buio b aaxaoft npeawayxaea Mercsypae 

n— 1 


(apoMe nepBofi) nepea BunasaHHeM b nocaeayKnayio. npeanoaoxHM, sto 
b nepBoft MeH3ypae nepBOHasaabHO 6 ujio x {* cm 3 XHaaocra; Toraa nojiysHM 
ypaBHeHae 


xf> 1 an (n-l)jc® a 

xf> — L +-—a hjih-- +-. 

n nn —1 n n —1 
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oncyAa x 


m _ an(n- 2) 

' (ft— 1) J ' 

JJjis BTOpofi MeauypKH HMeeM 
1 an (n— 2) an 
n (n- l) 2 n— l’ 

a(n 2 -2n+2) 
OTKy^a xf'=- 


c?+- 


(n-lY 


flajiee, ajis rpen>ea MemypKH nonyHHM 


xf>+ 


1 on 


an 

"n— r 


/i n —1 

OTKyAa x®=a. CneAOBarenbHO, h b Ka*aoa H3 ocraAbBwx MCH3ypoK nepBona- 
hajilho cOAepxanocb no a cm 3 xhakocth. 

Htak, nojiyiaeM otbot: b nepBoa Memypxe 


a (n 2 — 2/1 + 2) 

(«-D 2 


an (n—2) 
(f-l ) 2 


CM , BO BTOpOH 


cm 3 , b ocTaj&Hbix — no a cm 3 . 


3.317. 3a b + Jb ( b-a ) 3.318. p (n + l)/(n-1); 1/3. 3320. 77 bah 86. 

3.321. □ IlycTb x — AeAHTenb, r — ocraTOr; Torna 4 r —Bacraoe h 180 — r = 
-4rx, OTKyaa x = (180 -/)/(4/'). Tar rar x — uenoe, to nonxonsunee 3 HaHetme 
r = 4. B peayabraTe nonyxaeM x = 176/16 = 11. ■ 

3.323. 423. • Mb ycjioBHH cjie«yeT, hto UHcjipa coTeH panna 4. 

3.324. 421. 3.325. 211. 3.326. 42L 3.327. 121. 3.328. 18 . 3.329. 300 mjih. py6; 

150 MjTH. py6. 3.330. (2S+a±J D)l(2a) b (25 -a±jD)l(2a) rr, rae D=a 2 - 
— 130a + 625, npnieM eciiH a > 5 — HeT peiueHHft, ecaH 0 < a < 5 — Ana peujeims, ecjin 
a=5 — oaho pemcHHe (3 h 2 rr). 3.331. Ecah s^pq/(i00r), to Ha paccioannH ot B, 
He 6oAbuieM s/2—pq/(200r). Ecah xe s <pqj(\00r), to aah ak>6oto nyHrra, pac- 
noAOxeHHoro Ha Aopore AB, BhirOAHee 6paTb yrOAb b A. 

3.332. 1000 (2,5a+jp)/(2000— sn) py6. 3aAana HMeeT peuieHBe npa sn <2000. 


3.333. (-Jb 1 c 1 + 4abc—bc)/(2c) km; a, b, c — npoH3BOAbHbie nonojKHTenbHbie iHCAa. 

3.334. □ IlpoiiACHHbie ueuiexoaaMH paccTOSHHS yao6HO npeACTaBHTb b BHAe cxeMU 
(Phc. P.3.14). IlycTb AB=x km. B rename nepsbix jxByx nacoB nepBbia neuie- 
xoa Ha KaxAbiii KHAOMeTp nyTH 3arpaHHBaA 2/x h, a BTopoil 2/(x + s) a. 
B TeieHHe AByx nocAeayioxaHx aacoB Ha Kaxaufi kbaomctp nyTH ohh 3aTpaHH- 

2 12 2 12 

B3JIH COOTBeTCTBCHHO - —- A H -—~ =- A. C nOMOUlbKJ CXeMbJ 

x 6 BD x+i 6 CE 

nerxo ycraHaBAHBaeM, ato CE—BD=2s. TarHM o6pa30M, noAynaeM ypaBHe- 
12 (x+j) 12x 

HHe —-= 2 s hah x 2 — (24 — s) x+72— 12i = 0. Otbct: (24— s— 

12 — x — s 12 —x _- 

-Vj 2 + 288)/2 h(24+j-v/^ 2 + 288)/2 km. ■ 



Phc. P.3.14 


329 



3.335. 3a 80 c. 3336. 316/(130v) h. 

3337. 11 a 7 cm. • IIocTpoHB rpa(})HKH HBnaceHHS lacnm, aerico onpeaejnrrb, hto 
21 vj + 10v 2 = 301 h 56v ( —45v 2 = 301, rae V| h v 2 — CKOpocTH nacTHU m\ a m 2 . 

100i—r (50 +j) 


3338. B 10 pa3. 3339. Hepea ab/y/a 2 +4o6 c. 3340. 
lOOj-r (50+i) 


(3s—r) a 


(r-s) a 


d(k- 1) 

m/c, rae s<r< 100a/(50+i). 3.341. 6,4 km. 3342.- ± 

2Tk 


~(i- L‘-^\ 

2i\ V T 2 k 2 ) 


3343. □ Kaamwfl aon*eH npoexan> a npoirra oaHHaKOBoe paccroaHae; caeaoBaTe- 
jibho, Baaocanea Haao ocraBHTb Ha cepeaHHe nyra, t. e. b 5 km ot floMa. 

riyCTb Vi (km/mHB) - CKOpOCTb XOflb6bI neiHKOM, a V 2 (km/mHH) — CKOpOCTb 

1 1 

e3flbi Ha Bejiocaneae. Toraa ——— = 12. IToaroMy Bbrarpuin bo BpeMeHa 

vi v 2 


-f- 5 -+- N ) = 5 = 12 = 60 (mhh). 

\V, vj \v, vj 


3344. Hepe3 4 mhh; b 3 paaa. 3.345. 


■>; 


3(-a+ s /a 1 + 2A0a) -3 (3a- v /a 2 + 240fl) 

- H- 

2 a 2a 

a<30. 3346. 60 km/h. 3347. 340 km. 3348. Hepe3 (av,+6v 2 )/(v J +v^) meh ot mna- 

jia noaera. 3349. 2 ok km. 3350. 70 km/h. 3351. 36 a 54 km/h. 3352. (3m + 

-hy/9m 2 + 2S00t 2 v 2 )/(50t) km/h. 3.353. Ecjih c < h/m, to nepBas Moaeab; ecaa c > 6/m, 
to BTOpa* Monejib; ecna c—h/m, to oaaHaiOBO. 3354. a(l+y/2) h. 3355. 120. 

3356. (3a+2c+ v / 4c 1 -4ac+9a 1 )/4 km/h. 3.357. 7,7 h. 

3358. □ riycn. u — CKopocrb tchchhji pera, ku — CKopocrb imoBiia b HenoaBax- 
HOfl BOae; m, n, p — OTpeiiH BpeMeHa (pac. P.3.15). Hmccm: AD^u (m + n ) (1); 
Z)C=(6u—u) n (2); -4C=(6u+u) m (3); BD = (ku + u) p (4); BC=u ( n+p ) (5). 
Ho DC*AC-AD (6) a DC-BD-BC (7). Ha (6), (1), (2) a (3) HaxoaaM, hto 
m =«, a H3 (7), (2), (4) a (5) — hto «=/>, t. e. m=n==p. Oraoaa caeayeT, hto 
AC~BD, a Taiace AD=*BC (8). Toraa BC™l—AC=l—um (6+1) (9). Iloacra- 

/ 

bjiiii (9) a (1) b (8), noaynaM 2mu=l—um (6+1), OTKyaa m=- (10). 

u (3+6) 

(6-1)/ 

HaKOHeo, noacraBJiaa (10) b (2), noayHHM DC =———. MTar, paccTOHHae, 


KOTopoe npoiLibia cnopTCMea, ecn. j=/+2DC=/+ 


3+6 

2(6-1)/ / (36+1) 


3+6 
(a + 6) +yfD 
2 (c+1) ’ 


6 + 


3+6 

— (a +6) + D 
2 (c+1) ’ 


3359. 20 a 6 h. 3360. 21; 6 h. 3.361. a+- 

—c (a+b)+c^/D 

-, rae D™(a—b) 2 +4abc 2 . 

2 (c+1) 

3362. □ OfrbeM pa6om npaMCM aa 1. Kohhh6Ctbo paSomi, BbmojmseMO# I, II rt HI 
cTaaxaMH, o6o3aaHBM cootbctctbchho 1/x, 1/y, l(i. Toraa sa 1 h TpH cxaftsa 
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Phc. P.3.15 


BMecre BunojmsT pa6oTy 


1 1 1 yz+xy+xz 

-+-+-=- . 

x y z xyz 


Cjie.aoBaTejn.Ho, 


-BpeMs BbmojiHeHHS pa6oTM rpeMJi cTaHxaMH cobmcctho; BpeMS 

xy+yz+xz 

yz 

npa coBMecTHofi pa6oTe II h III CTaHXOB paBHO -; «jm nap I a II, I b III 

y+z 

xy xz 

cooTBercTBeHHo - h ——. CyMMapHoe speiaa npa pa3flejn.HO0 pa6oTC 

x+y x+z 

yz xz xy 

craHKOB, no ycjiOBHio, ecn,-1-1-. Ilpa nocjienoBaTejn>noM Btmo- 

y+z x+z x+y 

yz xz xy 

jinemiH pa6onj HMeer Mecro paseHCTBO-H-1-- 1. y«iH- 

x (y+z) y (x+z) z (x+y) 

TUBaa 3 to, naxojxHM HCKOMoe OTHomeHHe: 


/yz ^ xz ^ xy \ 
\y+z x+z x+y) 


xyz yz+(y+z)x xz+y (x+z) 

=-j-1- 

xy+yz+xz x (y+z) y (x+z) 


xy+z (x+y) yz xz xy . 

+—-:-=-+ 1+-+ 1+-+ 1=4. ■ 

z(x+y) x(y+z) y(.x+z) z(x+y) 

3 . 363 . 3 a 4 h 12 i. 3364 . 3 a 96 hjih 3 a S mhh. 3 . 365 . 2,4 a 4,8 kt. 

3 . 366 . □ M 3 o 6 pa 3 HM Maccu ciumBOB pasHUMa npsMoyrojibHBiaMH (pac. P. 3 . 16 ), 
riycrb xj OTpeiaH ot rycxa A, axj — ot aycaa B. IIo ycjiOBHio, cocraB hobbit 

cjihtkob (m—x)jt+XB n x^ + (m— x)b- OflHHaxOBuft npoaear Mean b caancax 

B03M0*eH npa ycjiOBaa, tto KOJiaiecrBa crmaBa A a ciuiaBa B b aurnax 
nponopnaoHajn.Hu, t. e. (m — x)/x= xj(m— x), oixy.na x=m/ 2 . Rrax, acxoMoe 
OTHOmeaae paBHO 2. ■ 

3.367. 40, 50 a 10%. 3.368. 4 t/cm 3 . 3.369. M\ (a^-a; 0), Pi (0; a^3-a), 


M 2 (-ay/3-a; 0), P 2 (0; -ajl-a). 3370. 22 cm 3 . 3.371. 500, 1000 a 1500 ji. 
3.372. 3; 4; 5. 3.373. n=(-z+V'6P 2 -3r 3 )/2; r<r t ^R npa (V'3-l)/2<r/P< > /2/2; 
rt<r<R npH N /2/2<r/P<l. 3374. a (?±~J3 (4m—1))/6; l/4<m<l. 


331 






(m-x) A 

B 

1 

(m-x) B 

X B 





(m-x) A + x B 


X A + (m-x) B 



Phc. P.3.16 


3375. R±y/2a^-3R^3R 1 /24a 1 <2R 1 .3376. Or 2,5 ao 3 km / h . 3.377. 1 h4 cm/c. 

3.378. (vt+ y /2a 2 -\ 1 i 1 )/(2a); a=vt/J 2. 3.379. 0<a<68. UpH a=5 paccroaHHe 
Mexay 4>epMaMH 60,40 h 25 km. 

3380. 10 h 5 jieT. • riycm, T —nepaoa noaypacnaaa BemecrBa A\ Toraa 
l/2=2~ llT a \ =2 -2~ hTI2 , OTKyaa A,-l /T, X 2 =2/T. 








rJIABA 4 


4001. 

4.004. 

4.008. 

4.011. 

4.014. 

4.019. 

4.023. 


T03K/JECTBEHHLIE IIPE0EPA30BAHMfl 
TPHrOHOMETPHHECKMX BMPAHKEHHfl 


□ IleperpyiixiHpoBaB CJiaraeMue h BcnonMOBa® $opMyjiy (4.5), nojiyiHM 

((1 + tg2a) + cos“‘2a) ((1 +tg2a) — cos' 1 2a)»(l +tg2a) 2 -cos -2 2a = 

= 1 +2tg2a+tg 2 2a—cos J 2a=2tg 2a. 

□ BtraeceM 3a ckoSkh b iHC^HTejie tg 2a, a b 3HaMeHaTejie tg 3/f a BOcnojn>3y- 
enica (J)0pMy.30H (4.4): 

tg2a+ctg3^ tg2a (1 +ctg2actg3/?) tg2a ^ 
ctg2a + tg 3/8 tg 3/f (ctg2atg3^+- i) tg 3 P 

□ 06o3iiaHHB jieByio qacTB ToamecTBa iepe3 A, crpynmipyeM "menu rax: 
A = (sin 4a—sin 6a) + (sin 7a—sin 5a). Ilocjie 3Toro BOcno.ibsyeMca CHaaana 
(JiopMyjioft (4.20), a 3aT£M (4.22): 

A = — 2sin a cos 5a + 2 sin a cos 6a = 2 sin a (cos 6a—cos 5a) = 

11a a 

= —4 sin a sin — sin-. ■ 

2 2 

□ I cnoco6. Hcnojiwyg (jfopMy.ud (4.28), (4.15) h (4.4), nojiyiHM 

1 1 1+tg 2 (a/2) 1 —tg 2 (a/2) 2 a 

-f-——-H-—- - — — Ctg —. 

sina tga 2tg (a/2) 2tg (a/2) 2tg (a/2) 2 

II CnOC06. IlpHMCHSS (JlopMy.TiJ (4.18) B (4.4), HaXOflBM 

1 cos a 1+cosa 1 a 

sina sin a ‘ 


sin a tg (a/2) 


□ HMeeM 


2 sin 2 (3a—2a) cos 2 (5 b + 2a) = 2 sin 2 2a cos 2 2a = - sin 2 4a= 

1 1 / /5b \\ 11 /5a \ 

=- (1 — cos8a)=- I 1 —sin [-8a -sin [-8a . 

4 4 \ \ 2 // 4 4 \ 2 ) 

3necb 6 ujih HcnojTb30Banu tfiopMy.m npaBenenHs, a Taxace (4.13) b (4.16). ■ 

□ Hcno;ib 3 ys (popMy.vj npaaeaesEM, 3 anauieM JieByio lacra b Bnae 
sin 6a— sin 4a+sin a 

-. 3aTeM BOcncyiMyeMca $°pMyjiaMH (4.20) b (4.21): 

cos 6a 4- cos 4a + cos a 

2sinacos5a+sina sina (2cos5a+1) 

---=tga. ■ 

2cos5acosa+cosa cosa (2cos5a+l) 

□ I cnoco6. ripHMeHHH (JwpMynu (4.22), (4.20) b (4.1), nojiyiHM 

. 2 a+ ft • 2 a ~^ „ ■ i i g + A 

4sin 2 -sin 2 ——+4sm 2 -cos 2 -= 

2 2 2 
t+P a+A . a—p 

-+cos 2 - =4sm 2 --. 

2 2 / 2 


=4sin : 


a-p 


(»»•- 


II cnoco6. PacKpuB cko6kh, aaxoAHM 

cos 2 a—2 cos a cos p+ cos 2 P +sin 2 a—2 sin a sin P +sin 2 P = 

d-P , a -P 

= 2 (1— cos a cos/t - sin a sin/T)=2 (1—cos (a—/5))=2'2sin 2 ——=4sin 2 —j- 

(yKascBTe 4>opMyjiw, KOTopue 6 jj.th Hcno.Tb30BaRbi npn 3 tom cnoco6e peme- 
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HHfi). ■ 

4.026. □ /JoraauBaeMoe TOac^ecTBO paBHOCHJibHO c-ieAywmeMy (nocjie npHMCHeHHJi 

<}>opMy.n npHBe a6hh a): sin 1 a +tg 1 a =———cos 1 a. ripeo6pa3ya jieByio HacTb 

cos 1 a 

nocjie/mero p&b€hctb&, nojiyiHM 

sin 1 a sin 1 a (cos 1 a +1) 
sinaH-— =---= 


(1 —cos 1 a) (14-cos 1 a) 1 —cos*a 1 


-—cos a. 


4 . 029 . □ IIpHMeHJU CHansuia (JjopMy.m upHBeaeHHa, npHBeaeM JieByio sacrb e Baity 
2 (1 + cos 4a) 

———-+tga. flajiee, Hcn 0 .ii. 3 ya (JiopMyjiu (4.17), (4.3), (4.13) h (4.15), 

sin 4a 

HaXOOHM 

2'2cos 2 2a 1 — tg 2 a 

-+ tga = 2ctg2a + tga =-+ tga = ctga. ■ 

2sin2acos2a tga 

4 . 032 . □ ripHMeHHM aocjieaoBaTe.ii.HO (JiopMy.m (4.16) a (4.22): 


(In \ /9n \ 

1—cos I——4a 1-1 +cos I ——4a 1 


= — sin (2n—4a) sin ■ 


n sin 4a 


v/2 


4.035. □ 11m eeM 

cos 4a tg 2a—sin 4a = — tg2a 


/sin 4a cos 2a 




sin 2a 


-—cos 4a 


2tga 




=■ —tg2a (2cos 2 2a—cos 4a) = — tg2a=—- 

tg 1 a-1 

(mu Bocno jd .30 Bajmct paaeHCTBOM 2cos 2 2a—cos4a=l, Eoxopoe BbrrexaeT H 3 
(JjopMyjiu (4.17)). ■ 

2 sin 2a cos 2a cos 2a 

4.039. □ cos4a— - =cos4a-2cos J 2a= — 1. ■ 

sin 2a 

4.042. □ IIpHMeHia 4>opMy;nj (4.17) h (4.27), nojiyiHM 

1+cos (90°-2a) 1+cos (120° + 2a) sin (150°-2a)+sin (-2a) 


2 2 2 
sin2a+sin2a—cos (120°+2a)—sin (150°—2a) 


= sin 2a, 


tee rax sin (150°—2a) = sin (90° + (60°—2a))=cos (60°-2a), a cos (120° + 
+2a)=cos (180°—(60° —2a)) = —cos (60° —2a). ■ 

ctg 1 (jc/2)— 1 

4.045. □ HeipyuHO bubccth (bopMyjiy ctgx=-(caejiafrre 3to caMocro- 

2 ctg (x/2) 

STejiBHo) h H 3 uee oojiywn., tto oepBoe cjiaraeMoe b jiesoH lacra ecri, ctg 4 a. 
^ajiee aaxoiiHM 

ctg4a—cos 8a ctg4a=ctg 4a (1 —cos 8a)=ctg 4a • 2sin J 4a=2sin 4a cos 4a =sin 8a 
(Hcnojib30BaKU (JjopMyjiu (4.16) h (4.13)). ■ 
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4.048. 

4.051. 

4.054. 

4.056. 

4.058. 


4.062. 

4.063. 


□ y mhojkhb a pa3flejiHB ■mc.iHTe.u. a 3HaMeHaTe.il. Ha tg 2 a, no.iyiHM 
(sin 2 a+tg 2 a+l) (sin 2 a-l+tg 2 a) 

(sin 2 a +1 + tg 2 a) (sin 2 a + tg 2 a— 1) 

□ 3aMeTHM, tto (a+b) 3 =a 3 + 3ab (a+b)+b 3 , a Hcno.Ti.3yeM xoamecTBO 
(sin 2 a+cos 2 a) 3 = 1. Torna no AynaM sin' a+3 sin 2 a cos 2 a (sin 2 a+cos 2 a)+ 
+cos 6 a= 1 hjih sin'a+cos 6 a + 3sin 2 acos 2 a = 1. ■ 

□ ITpHMeHsa (JJOpMy.nj (4.14) a (4.13), npeo6paayeM npaByio lacTt: 

cos 2 a cos 2a — 2sin 2 a cos 2 a = cos 2 a (cos 2a — 2sin 2 a) = cos 2 a (1 — 4 sin 2 a) = 
=cos 2 a—sin 2 2a. ■ 


□ HcnojiKjys 4>opMy.nj (4.16) a (4.22), HaxoflHM 

1 — cos 2a—1 +cos2/l 1 

sin a—sin 2 /?=—-=- (cos 2/?— cos2a) = 

2 2 
= sin (a+/i) sin (a— p). ■ 

□ ynpocTHM cHaia-ia nepBoe c.iaraeMoe b .tcboh lacra: 

( n 


dg I; 


B 


tg (2n —2a) 


—tga(—tg2a) sin a sin 2a cos a cos 2a 


(j-2aj-tga 


ctg 


tg2a—tga 


sin a cos a cos 2a 


=sin 2a 


(acnojibiOBaHU (JiopMynw npaBeaesHS a ipopMyjia (4.24)). 3aieM ynpocruM 
BTopoe c.iaraeMoe: 

2,/3 sin ^- + a^ s* 111 = 2-y/3 cos —a^j sin — a^ = 

=v/3sin —2aj =*y/3cos2x 

(acnoju>30Baau ^opMyaai npaBeneaaa a (4.15)). TaicuM o6pa30M, aeaas sacn. 

v/3 


r n . vs \ i 

npaMeT bha sin2a— - J3 cos2a = 2 1 - sin2a - cos2a ). 3aMeHHB - 

\2 2 / 2 


n 

aa cos 
2 3 

yj3 n 

a — aa sin — h BOcnom.30BaBina«. iJxjpMy.iofi (4.8), oioHiaTejibHo nojiyiHM 
2 3 


2 (sin 2a cos —cos 2a sin — )=2 sin { 2a—j. 
\ 3 3/ \ 3/ 


□ 1 — sin 2 2a + cos2a = (l 4- cos 2a) — • 4 sin 2 a cos 2 a = 2 cos 2 a — sin 2 a x 

4 4 

xcos 2 a = 2cos 2 a—(l-cos 2 a) cos 2 a=cos 2 a+cos*a (yiasarre 4>opMyjibi, ac- 
nojn.30BaHHue npa peuieHBH). ■ 

□ npHMeHJta 4»PMyAH npaBeneHHs, a tarace (4.16), (4.13), HaxoaaM 


A** l +sin —cos 
2 


a / a\ a a a a 

-= 1 —cos - ) + sin - = 2sin 2 - + 2sin - cos -■ 
2 \ 2/ 2 4 4 4 

a / a a\ 

2sin - ( sin -+cos - ). 

4 \ 4 4/ 
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a a 

CyMMy sin -+ cos - moxho HaiiTH palms humh cnoco6aMH. YKaaceM ana 
4 4 


a a a (it a\ it (it a\ s- (it a\ 

4 4 4 \2 A) 4 \4 4/ V \4 4/ 

a a ,- / 1 a 1 ot \ ,-( n a 
2) sin —(-cos - = v/2 ( —= sin —I—= cos - =V2 cos - sin -4- 
4 4 y 2 4 ^ 4j V 4 4 

n a\ .- (it a\ 

4-sin - cos - =v/2 sin -4— ). 

4 4j \4 4/ 

/n a\ (it a\ r a (it a\ 

3aMeTHM, tto cos-=sin -+- . HTaic, A=2J2 sin - sin - 4— I. 

\4 4 ) \4 4j 4 \4 4 ) 


4.064. -sin 2 a. 4.065. 1/8.4.066. -tg (a/8). 4.067. 2sina. 

_ sina+l+cosa sin a—1+cosa 

4.068. □ sin 2 a-•-= ((sin a 4-cos a) 4-1) ((sin a 4-cos a) - 

sin a sin a 


— l) = sin 2 a-f-2sina cosa4-cos 2 a—1 = 2 sin a cos a=sin 2a. 
4.069. -0,5sin 8 a. 4.070. 0,25 sin (3a/2). 

4.071. □ Hcnojiwys (JiopMyjnj (4.16) h (4.22), nojiyiHM 


1—cos(a + 4 (!) 1— cos (a — 4/?) cos (a—4/1) — cos (a+4/1) 

---= sinasin4fl. 

2 2 2 


4.072. cos 3 2x. 4.073. —sin2asin4/1. 4.074. —cos2acos4)?. 

4.075. □ Bo3Beoa b KBaapaT, a 3areM npHMenaa $opMyjuj (4.9) h (4.16), nonyHHM 


cos 2 a — 2cos a cos 2(1 + cos 2 2/1+ sin 2 a + 2sin a sin 2/1+ sin 2 2/f = 


= 2—2 (cos a cos 2fi —sin a sin 2(1) = 2 (1—cos (a + 2/1))=4 sin 2 


4.076. □ Hcnojiwya (JwpMyay (4.16), hmccm 

^ 2 sin 2 a cos (45° +2a) sin 2 a cos (45° + 2a) tg a cos (45°+- 2a) 

2sin 2a (sin 2a—cos 2a) 2sin a cos a (sin 2a—cos 2a) 2 (sin 2a—cos 2a) 
IIpeofipaayeM pa3HOCTb sin 2a —cos 2a caeayiowHM o6pa30M: sin 2a — cos 2a = 


= %/2 (—= sin2a-= cos2a'\=- v /2 (sin45°sin 2a— cos45°cos 2a) = — y/l x 

\j2 J2 / _ 


xcos (45° + 2a). Otbct: A = -tga. ■ 

4 

4.077. □ Bocno.ii3yeMca CHaaaaa (JiopMyaoH (4.17), a 3aTeM (4.22): 


(lit ot\ /II it a\ 

{7-2) 1+oos (,T + -2j 


. 

= sm — sin 7t-l— = 

4 \ 2) 


yj2 a 

— sin -. 
2 2 


4.078. 2tg a. 4.079. 0,5ctg a. 4.080. tg - 


4.081. 2. 4.082. 


a + P . 

4.083. ct«— 4.084. ctg* a. 


2cos 2 a 
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4.085. □ MineeM 
1 


1 -- 




I 


1 


1 


1—cos 'a cosa—1 cosa — 1 1— cosa 2sin J (a/2) 

(Hcno.Tb30BaHW (JxjpMy^a npHBejjeHHS h (4.16)). ■ 

4.086. 0,5tg 2a. 4.087. i. 

4.088. □ BocnOjTb3yeMca 4>opMy.iaMH npHBeaeHHs: 
tg a ctg^a —1 tg 2 a 1—tg 2 a 


1—tg 2 a ctga 1— tg*a tg 2 a 
4.089. 1.4.090. sin 2 a. 

4.091. □ 


— 1. 


cos 2a sin 2 a cos 2 a 


ctg 2 a—tg 2 a (cos 2 a—sin 2 a) (sin 2 a+cos 2 a) 4 
4.092. — cos a. 4.093. ctg 2 a. 


1 

-=- sin 2 2a. 


sin 2 2a 4- 


1 


4.094. □ 


sin 2 2a + tg 2 2a +1 


cos 2 2a+ctg 2 2a+1 1 

cos 2 2a+- 


cos 2 2a sin 2 2a cos 2 2a +1 sin 2 2a 


sin 2 2a cos 2 2a +1 cos 2 2a 


sin 2 2a 

= tg 2 2a. ■ 

4.095. —0,25 sin 8a. 

4.096. □ Hcnojiuys (jiopMyjiw npHBeaeHHK, a Tac*e (4.16), hhxoahm 

1 2cos 2 2a 1 

A — --f--+-. 

2ctgasin 2 a sin 3 2a 2tgacos 2 a 

flaaee HMeeM 

1 2cos J 2a 1 2 


A=- 


sin 2a sin 3 2a sin 2a sin 3 2a 
4.097. 2/cos 3 a. 4.098. 0. 

4sin 2 a—sin 2 2a 4sin 2 a (1 — cos 2 a) 

4.099. □ 


•MU M 

--— = — tg a. 


sin 2 2a—4+4sin 2 a 4cos J a (sin 2 a- 1) cos*a 

4.100. (1/^2) sin 2a. 

4.101. □ ctg4a ^cos 2 ^--2a^-sin 2 ^--2a^ ^cos 2 - 2aj + sin 2 ^--2a^ = 


=ctg4acos — 4a^j = cos4a. ■ 

4.102. □ K iHCJtHTejno iiphmchacm <J>opMyny (4.14), a 3aTeM 4>opMyjiy npHBeaeHHa; 

/5n \ /a 

HMeeM cos (-4a 1 = sin 4a. B 3aaMeHare.ie rrojiyiaeM cos- + 

\ 2 / V 2 

a\ / a a\ a a 

+sin-)|cos—sin - =cos 2 —sin -=cosa. OsoHiarejiBHO hrxoahm 

2 ) \ 2 2 / 2 2 


A=- 


sin4a 2sin2acos2a 


-=4cos2a. ■ 


cos a sin a 0,5 sin 2a 

4.103. ctg 2a. 4.104. cos 4a. 4.105. 2. 4.106. ctg 2a. 4.107. tg4a. 
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4.108. □ 


4 cos i 


4cosasin 2 (a/2) cos 2 (a/2) 


ctg 2 (a/2)-tg 2 (a/2) cos 4 (a/2)-sin 4 (a/2) 

4cosasin 2 (a/2) cos 2 (a/2) 4 cos a sin 2 (a/2) cos 2 (a/2) 
cos 2 (a/2)—sin 2 (a/2) cos a 

4.109. tg 2a. 4.110. ctg 4a. 

sin 2 2a+4sin 2 a—4 sin 2 2a—4cos 2 a 4cos 2 a (sin 2 a—1) 1 


4.111. □ 


1 —cos4a—8sin 2 a 2sin 2 2a—8sin 2 a 8sin 2 a (cos 2 a—1) 2 


=- ctg 4 a. 


4.112. □ 


a 

sinacos- 

2 


2sinacos - 
2 


1 +COS 


(---) fl+sin-) 2cos- fl-sin-) 

\2 ( a a a\ \ 2./ 2 V 2/ 

- 2cos —2sin - cos - ) 

2 \ 2 2 2 / 


a a 
2sin - cos - 

2 2a 

■-2tg -. ■ 

. a 2 


4.113. 2cos a. 

4.114. □ 3 aMeTHM, tto 2 cos 2 2a— 1 = cos4a (sto BbrreraeT H 3 (JwpMynu ( 4 . 17 )). 

Torna A =*■ sin 4a—cos 4a. 3ry pa3H0cn> npeo6pa3yeM b npoH3BeaeHHe cjieay- 
kuiihm o6pa3CM: /4 = sin 4a-sin (90°-4a)=*2cos45°sin (4a—45°) = 

-*■^2 sin (4a—45°) (HcnojitBOBaKU (JiopMyjia npaBeneras h (4.20)). ■ 

4.115. □ I cnoco6. Hmccm 


sin-* -+CO 8 4 - 


a a 

tg - + ctg - + 2=- 
2 2 


2 2 2 (1 +sina) 

-+ 2 =-+ 2 =-. 

a sin a sin a 


sin - cos - 
2 2 


CyMMy 1+sina moxho npeo6pa30Barb b npoH3BeneiiHe, aanpaMep, tbk: 
1+sma*»l+cos —o^=»2cos 2 -^ = 2sin 2 B pe3ynbTaTe nojiy- 


./« a\ 

/l=»4sm 2 -H— I sin -1 a. 

\4 2/ 

;o«hm 

.a a / n a\ 2 

tg r + 2tg- + l tg-+tg-j 

2 2 \ 4 2/ 


HE CM 

II cnocofi. HaxonHM 


* a 
tg - +ctg-+2- 
2 2 


tg; 


tg; 



/n a\ /it a\ 


* I 

cos 2 - tg - 
2 2 


a a 

sin - cos - 
2 2 


'4sin 2 (-+-) sin" 1 a, 
\4 2/ 
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4.116. □ HMeeM 

1 1 sin*a—cos*a (sin 2 a+cos 2 a) (sin 2 a—cos 2 a) 16cos2a 

cos*® sin* a cos*asin*a cos* a sin* a sin*2a 

= — 16ctg 2a sin “ 2 2a. 

Mu Hcno.n>30Bajm 4>opMy ju (4.13), (4.14), (4.1) b (4.3). ■ 

4.117. tg®a. 4.118. 4sin (a—60°) sin (a + 60°) sin" 2 a. 4.119. 4sin (30°—a) x 
x sin (30° +a) cos" 2 a. 

(cos 2 a—sin 2 a) (cos 2 a+sin 2 a) 

4.120. □ ctg 2 a-tg 2 a=(ctga-tga) (ctga + tga) =-= 

sin a cos a sin a cos a 

=4cos2asin" 2 2a. ■ 

4.121. 4cos (30°+a) cos (30°-a). 4.122. 4sin (30°+a) sin (30°-a). 

4.123. □ HcnojiMys CHanajia (jiopMynu npHBeneHHs, a 3areM (4.16), (4.17) h (4.21), 
nonyHHM 

l+cos2/l—l + cos2a 

cos 2 /!—sin 2 a=-= cos (a+fi) cos (a—/!). ■ 


4.124. 4cos cos a^. 4.125. 4sin ^- + a^ sin ^a— 


4.126. □ Bocnojit30BaBmHCb ^opMyjiaMH npHBeaeHBa, nocae npeo 6paao bohhh Ha- 
XOABM 

l+cos3a 

-4»»1 — sin3a+cos3a—tg3a—1 +cos3a— 


(1 + cos 3a) (cos 3a—sin 3a) 
cos 3a 


C063a 


sin 3a= 


IIpeo6pa3yeM mhoxhtcjih a HHCjnrrene: 1 +cos3a=2cos 2 — , cos3a—sin 3a =» 
= y/2 ^—= cos 3a — sin 3a ^=-Jl cos + 3a^. OicoHnaTejii.no nojiynHM 


2y/2 


COS' 


3a (n \ 
— cos [ - + 3a J 
2 \4 / 


cos"‘3a. 


4.127. 2 > /2cosacos (45°—a). 4.128. 2^2 sin a cos (45°-a). 
4.129. □ cos 2a+2cos 2 2a — 1 = cos 2a+cos 4a = 2cos 3a cos a. 


cos" 1 4a. 


4.130. 4cosacos2acos3a. 4.131. 2 v /2cos2acos —2a^ 

4.132. ctg 2 a^ ctg3a. 

, a r A /3 1 \ 

4.133. □ 2sin 2 - + v3sina—l=V3sina—cosa=2 I-sin a— cos a = 

2 \2 2 J 

= 2 (cos - sin a—sin - cos a ) = 2sin ( a-t— ) 

V 6 6 J \ 6j 

4.134. tg5a. 4.135. 2cosasin2asin6a. 

4.136. □ I cnoco6. /I = sin 8a (sin 10a+sin 6a)—2sin 2 2acos 2a = sin 8a'2an 8a x 
x cos2a—2sin 2 2acos2a=2cos2a (sin 2 8a—sin 2 2a)=2cos2a - (1 —cos 16a— 
— 1 + cos 4a) ~2 cos 2a sin 6 a sin 10a. 


339 



1 

II cnoco6. A = sin 10a sin 8a H—(cos2a — cos 14a— cos 2a + cos 6a)= 

2 

= sin 10asin8a+ sin 10asin4a = sin 10a (sin 8a+sin 4a)=2 cos2 a sin 6a sin 10a. 


yxaxHTe (jKjpMy.uj, KOTopue npaMeHanacb b xa*AOM B3 cnoco6oB peine- 
HHB. ■ 

4137. rig (17a/2). 4.138. — 4sin (a/2)sinasin (13a/2). 4.139. — 4sin(a/2)sinax 

x cos (9a/2). 

4140. □ IIpuMeHHB ABaxflH <}>opMyjibi (4.19) h (4.21), nonyiHM 

(sin 13a+sin 15a) + (sin 14a + sin 16a) 2cos a (sin 14a+sin 15a) 

(cos 13a + cos 15a) + (cos 14a + cos 16a) 2cosa (cos 14a+cos 15a) 

2 sin (29a/2)cos (a/2) 29a 

--= tg—_ ■ 

2cos (29a/2)cos (a/2) 2 


4.141. 4sin3acos2acosa. 4.142. 4cos (a/2) cos a sin (13a/2). 

4.143. 4cos (3a/2)cos2acos (17a/2). 

4.144. □ 3ammieM Aairaoe BbipaxeHae Tajc: A =4 + 4cos4a- 1 +cos8a = 
= 4 (1+ cos4a) — (1 —cos 8a). Torfla, irpaMeHis (JjopMyjnj (4.16) h (4.17), no- 
jiyHHM A = 8cos 2 2a— 2sin 2 4a = 8cos 2 2a— 8sin 2 2acos 2 2a = 8cos 2 2a (1 — 
— sin 2 2a) = 8 cos* 2a. ■ 

4.145. □ Vtga + sina-v/tg* — sina = y/tga (yj 1 +cosa — y/\ — cos a) = 


-s/2' \/tga ^cos --sin -^j = >/2tga- y/l ^ 
=« 2 %/tga cos ( -H—■ 

\2 4; 


,- / 1 a 1 

cos -——= sin 

s/2 2 y/l 


i)‘ 


2^/2 sin 2 a cos 


4146. 


(i +2 “) 


. 4.147. 4sin 3a sin 2a sin a. 


cos 2a 

4148. □ npHBeaeM oaho H3 bo3mobchwx peiuemfi. B neBofi lacra npeAnonaraeMoro 
paBeHCTBa caima npHMCHHM (JiopMy.uj npHBeACHHa: (sin 20° +sin 40°) x 
x (sin 20° +sin 40°) +(sin 50° - sin 70°) (sin 50°—sin 70°) = sin 2 20° + 2sin20° x 
x sin 40°+sin 2 40° +sin 2 50° — 2sin 50° sin 70° 4-sin 2 70°. 3aMeTHM, tto 
sin 2 20° + sin 2 70° = 1 a sin 2 40° + sin 2 50° — 1, a 2sin 20° sin 40°=cos 20°—cos 60° 
a 2 sin 50° sin 70°=cos 20° — cos 120° (cornacHO dxjpMyne (4.25)). riocne 3Toro 
nesaa lacrn. npHMeT bha 2 + cos 20° — cos60° — cos20° + cos 120° = 2—1 = 1, 
t. e. ona paBBa npaBoS ihcth. ■ 

4150. □ Caoxhb apo6h b neBofi hscth paBeHCTBa, noAyiBM 


sin 28° cos 28° cos 56° + sin 2° cos 2° cos 4° sin 56° cos 56° 4- sin 4° cos 4° 


sin 2° sin 28° 2sin 2° sin 28° 

sin 112° + sin8° .y/3cos52° ^sinSg 0 

4sin2°sin28° 4sin2°sin28° 4 sin 2° sin 28° 


3necb 6 u.th acnojib30BaHbi (jiopMyjibi (4.13), (4.19) a <{)opMyjiu npaBeAeHHa. ■ 

4153. 2. 

4154. □ Hmccm 


sin 90° 

tg435°+tg 375°=tg 75° + tg 15° =- 

cos 75° cos 15° 


2 

-=4. 

cos 90°+cos 60° 


3Aecb 6biAH acn0Ab3OBaHbi ({wpMy.Tbi npaBeAeHHa, a Tame (4.23) h (4.26). ■ 
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4.155. iJi. 4.156. 7/25. 4.157. iJz. 4.158. -170/26. 4.159. 7^2/26. 

4.160. 65/113. 


4.1 

4.160. 65/11 

1 — tg^at 1-0,04 12 

4.161. □ Hcnojib3y« <J>opMyjiy (4.29), HaxoflHM cos2a=--—=—-=—. Qie- 


26 


l+tg*a 1+0,04 13' 


flOBaTejIbHO, ■ 


3+4cos2a 48 87 
3H— 

13 

4.162. 0,96. 

4.163. □ (sina—cosa) J =p 1 => sin J a—2sinacosa+cos 2 a=p 2 => sin2a = l — p 1 . ■ 

4.164. □ CHaiajia 3&mcthm, <rro tga=—5. 3areM, Hcnom>3ya <J)opMyjiu (4.29) 

1-25 12 1 1 + 25 13 

h (4.28), HafiaeM cos2a =—■— = ——, sin / 1 2a=---=---. Htek, 

1+25 13 sin 2a -10 5 

13 57 

.4 = 2 + 12-. ■ 

5 5 

4.165. 2. 4.166. -22/9. 

4.167. □ Hcnojtuya <J>opMyny (4.15), nojiyiHM KBaaparaoe ypasHeuHe OTHoarrejib- 

2tga 12 

ho tga. HweeM tg2a=---, OTxyaa 6tg 2 a —5tga—6 = 0. PeuiHB 3TO 

1 — tg J a 5 

3 

ypaBHeHHe, HafiaeM aBa bobmoxeux BHaieHHs ana tga: (tga)i=- h (tga )2 = 
2 3 

= —. IlepBUH KopeHb (tga)i =- He noaxoaHT, Tax xax He BbmojweBO ycaoBHe 

2 2 

3aaaaH aaa a. BTopofi xopeHt, (tga)a = — - aaeT otbct: a = 7t-arctg -. ■ 

4.169. n-arctg5. 4.170. 23/32. 

4 

4.171. □ 3aMeTHM, nro tg a=- h tg fi = 7. Tenepb, coraacHO <J>opMyae (4.11), HaxoaHM 

4 

- + 7 

3 3n 

tg (a+/?)= ——= —1. Tax xax, no ycaoBBto, a+^e(0, 7t), to a+/?=—. ■ 

28 4 

1-^ 

3 

2 2 

4.172. □ HMeeM sin (a— 90°)= — sin (90° — a)= —, t. e. cosa=-. CaeaoBaTeabHO, 

_ _ 3 3 

4 0 

f 1 — --(Tax xax a — yroa IV HeTBepTB). flaaee HaxoaHM 

9 3 


cos 2a 2cos 2 a—1 

ctg2a=-'=-- 

sm 2a 2sinacosa 


4 

2 — 1 r 

9 V5 


2 VS 20 

2 '- 1 —— 

3 3 

4.173. □ 3aMeTHM, tto 0<a<rt/4 h 0 < /I <n/4 (o6i>acHHTe, noneMy). Toraa 
0<2/l<n/2 h 0<a+2/S<3jt/4. flaaee HMeeM cos (a +2/J)= cos a cos 2/1— 


/ 4 9 1 

—sin a sin 28. Ho sina= /I-=—==, sin/1 

V 50 V50 




1 


Vi+tg 2 ^ Vio’ 
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13 4 

COS P — —=====—=, COS 20= 1 — 2sin 2 0 = -. 

v/l+tg 2 0 yj 10 5 

7 4 2 1 3 1 n 

cos(«+2 P)-—=- -=,t. e. a+20=-. 

V50 5 yj 50 V10 VlO V 2 4 


CjieflOBaTem>Ho, 


4.174. -4^6/23. 


3 

5 4— 

3 tga+tg p 2 

4175. □ HMeeM tg0=-. Tar rar tg(a+0) =-, to tg (a+0) =-« 

2 l-tgatg0 ^ 15 

2 


= —1. y^HTUBaa, "rro a+0e(O, n), nojiyaaM a+ 0=- 

4176. a+P—n/4. 

4177. □ llpHBe^cM oahh H3 BapaaaTOB peuieima. HMeeM 


3n 


( cos at\ / 

1 +-- 

sin a/ V 

s/2 


1 +- 


'(B 


”” (7-) 


} 


* ( t -)' 


3aMeTHM, <rro sin 
— sin a.) Tsthm 06pa3OM, 
s/2 


(cos a+sin a), a cos 


s/2 


(3n \ yfl 

(-a 1—-(cos a— 

\4 ) 2 


(cos a + sin a)-(cosa —sina) 

sina+cosa 2 2 

A =-=-=2. 


sin a 

4178. 2. 

4180. □ HMeeM 


s/2 

— (oos a + sin a) 


tg 2 acos 2 - 

sina+tga sin 2 a (cosa+1) 2 


cosa+ctga cos 2 a (sina+1) 


- > 0 . 

(H) 


4181. □ Tar rar r=tg 2 a=-—, to x= —OTryna x—xy=y hjih 

1— sin 2 a 1— y 

x—y—=xy. ■ 

a + y 

4183. □ CornacHO CBOftcray apa(J)MeTHaecKO0 nporpeccHH, 0=- . Hcnojn>3ya 

2 

4>opMyjuj (4.20) h (4.22), npeo6pa3yeM jieByw aacn>: 


sin a—sin y 


a—y a+y a+y 

2 sin-cos- cos- 

2 2 2 
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cosy—cosa a—y a+y a+y 

2 sin-sin- sin- 

2 2 2 


=ctg P- 



4.184. □ Hcnonwys $opMyjiy cos 3 a = 


, RaxooHM 


4.185. 

4.191. 


4.194. 


4.197. 


1+ cos 2a 


r (\ +cos 30“\ 3 

32cosMS o -lO-80 = 32l-1 -10-80 = 

( i+ ^2~) -10-80=4. 


= l_30+306. 


= 8 

flajiee nojiyiHM 

5 1+4 (1+ 3 0)(1-V4 + Vl6) 

l + *0 l + 3 0 l + 3 0 

Mu Bocnojib303a,iHCb ^opMyjioft a 3 + b i =(a+b) (a 2 — ab + b 2 ), roe pom. 

a h b nrpajiH cootbctctbchho 1 h 3 0. - 

m*—4m 2 + 2. 

□ HcnojiMys (JwpMy.nj npHBeaeHHH, npHBe/ie.M jieByio iacTb k Bnay 

3aMeTHM aajiee, hto ctga+ctg/( = 


cos - cos' - 
2 4 


3a 


sm 


/ a 3a' 
■ ctg ~ ctg 


4 \ ~ 4 
sin (a+/J) 




sin (fi—a) 

, ctga—ctg/?=— --— noc.ie aroro jieBas nacTb ynpomaeTca 


sm asm p sin a sin ^ 

cjieaywmBM o6pa30M: 

a a a 3a a a 

cos - cos 3 - sin 3 - sin 3 — cos - sin 3 - 

2 4 4 4 2 2 sin a 1 


3a a 

sin 3 — sin - sin a 
4 2 


a 8sina 8 

4sin - sin a 
2 


a a a 

2sin - cos - + 2sin 3 - 

1 sina+1 —cosa 2 2 2 

□ tgaH-1=---= 

cos a cos a cos a 


a / a a\ a / a a\ 

2sin - cos - +sin - 2sin - cos - + sin - 1 

2 V 2 2/ 2 \ 2 2/ 


a 

t 3- 


2? 


cos - —sm 
2 2 


a 

2 sin - 
2 

a a 

cos — sin - 
2 2 


2sin ■ 


0sin - 
2 




□ Ilocjxe npeo6pa30BaHHfi jiqbsls . nacTt npHMer cne/iyioimA bbjv A * cos 2 2a— 

, ( l V 3 

-3 sin 2a =4 [ - cos 2a-sin 2a 

\2 2 


■)G 


n/3 


■} 


cos 2a H —— sin 2a ). flanee hmccm 
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■ cos 2a+cos 


n \ 

- sin 2a I = 

6 J 


( re n \ / k 

sin - cos 2a—cos - sin 2a sin - i 

6 6 J\ 6 

=4sin 2a^ sin ^-+2a^. ■ 

/3»t \ sin 1 a—cos 1 a 

4.200. □ 3aMeTHM, tto sin 1 (-a J=cos 1 a, tg 1 a— 1 =---= 

\ 2 ) cos 1 a 


(sin a - cos a) (sin a+cos a) 


sin a—cos a: 


=V2sin -4-a^, sina+cosa= 


= ^-+a^, ct 8 ——^ = ctg (a—Toma 

3amnneTcs Tax: 

cos 1 a v /2sin -4aJ'-v/2sin ^-4-a^j 008 ~^ 

, , /* \ . / n \ 

cos asm'* ( -4-a 1 sm I a— 

\4 / \ 4/ 

( n\ (n \ 
nocito.ii.Ky cos I a—- l=sm I — -Hal. ■ 


.leBaa Hacrt. ToawecTBa 


4.204. □ IIpeo6pa3ya jieByw Hacrt, no.iyiHM 

14-cos 


-tg4a- 


1 


1 4-sin 4a 


(r 4 “) w (r“) 


cos 4a cos 4a 
2 cos 1 


cos 4a 


cos 1 2a —sin 1 2a 


(H 


2cos J —2a^ 


(cos 2a—sin 2a) (cos 2a 4- sin 2a) 


(r 2 *) “‘(H) 


i^/2'j 1 cos ^-+2«) cos —2«) 


- M 

1 (i +2 “) si ”( 2 -;) 

3aMeiaHHe. Bupaxeme cos4a moxho npeo6paioaaTb h Tax: 
cos 4a = sin 4a^ = 2sin —2a^ cos — 2aj. 


4.207. □ Cmiajia, Hcno. 11 . 3 ya (JxDpMyjni npHBeaeHHS, npeo6pa3yeM jieByio iacTb 
x BH«y 34-4cos4a+cos8a. 3aieM, npHMCHxa ijiopMyjiy (4.17), npeo6pa3yeM 
npaByio iacn>: 


/1 4-cos 4a\ 2 / 

8cos 4 2a=8 (----J =2( 


2 ( 1 42cos4a4- 


1 +cos 8a\ 


= 34-4 cos 4a 4- cos 8a. 


Hiax, npasaa iacn> paBaa jieBOfi, t. e. Toamecrao noxaaaHo. ■ 

4.209. • Bocno.ib30Ban.ca pe3yjn>TaT0M, nojiyaeHHhiM npn pemeHHH 3ajjaiH 4.207. 
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4.211. O 


sin 6 a (1 — sin 2 a) (1 + sin* a + sin* a) 


cos a cos a 


cos*a cos a 


l+sin 2 a+l — 2cos 2 a+cos*a 3 sin 2 a 

=———--=-— + l=3tg 2 acos' 2 a+l. ■ 

cos* a cos 4, a 

2cos (8—a) cos 2 a cos 2 fl 2cosacos/l 

4.215. □ ctg^a+ctg 2 /!--- +2 -—+—:-- 

sin a sin p sin 2 a sin 2 p sin asm/? 

cos 2 asin 2 /l—2cosacos/?sinasin/?+cos 2 /!sin 2 a sin 2 (a-/?) 

sin 2 a sin 2 /? sin 2 a sin 2 /? 

sin 6a+sin 8a+sin 7a+sin 9a 2sin7acosa+2sin8acosa 

4 . 218 . □ -=-= 

cos 6a+cos 8a+cos 7a+cos 9a 2cos 7a cos a + 2 cos 8a cos a 

sin7a+sin8a 2sin (15a/2) cos (a/2) 15a 

—-a-= tg—. ■ 

cos7a+cos8a 2cos (15a/2) cos (a/2) 2 

4.220. □ Hcnojiwys (jwpMy.Thi npHBeaems, a ranee (4.17) b (4.21), nojiyTOM 

1 + cos 2a+cos 4a+cos 6a 2cos 2 a+2cos5acosa cosa(cosa+cos5a) 
cos2a+2cos 2 2a—1 cos2a+cos4a cos3acosa 


2cos3acos2a 


1 2 cos 2a. 


4.226. □ ITpeflBapHTejibHO HanoMHBM ^opMynu tg 2a = 


3tga—tg 3 a 
" l-3tg 2 a 


l-tg 2 a 


. Ilocjie 3Toro moxho 3anncarb, ito 


tg6£-tg4/?-tg20= 


3tg2/l —tg 3 2/? 2tg2 P 


n-t g 2 2p 

\1—3tg 2 2/? 


=tg2/?tg4/?tg6/l. ■ 


= tg2/f 


h tg3a> 


—- ~ —t g 2/?= 

l-3tg 2 /? l-tg 2 0 

2 \ 2tg 2/1 (3 tg /?—tg 3 2/!) 

-1 ) = tg2fi--= 

l-tg 2 2/J J (l-3tg 2 2/?)(l-tg J 2/?) 


4.227. □ 


ctg ^- + 2a^ 2sin 2 + 2a^ 2ctg ^- + 2a^ sin 2 ^-+2a^ sin ^-+4a^ 


-=ctg4a. 


4.229. □ 


—cos8asin [-+4a J cos8asin |-+4a ) 

_ \4 ) _ \4 } 

2cos ^-+4a^ sin 2 ^——+4a^ 2cos ^-+4a^ sin 2 ^-+4a^ 


( n \ cos 8a 

- + 8a J 

4.231. □ cos® a+sin* a - (cos 2 a+sin 2 a) (cos* a—cos 2 a sin 2 a+sin* a) - 
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1 /l — cos2a\ 2 1 1 

—- sin 2a +1-—- J =- (1 + 3cos 2 2a)=- (5+ 3cos 4a). 


3aecb 6bi.in Hcnoju,30BaHjj <J>opMyjnj (4.16), (4.17) h (4.13). ■ 


4233. □ ctg (30° - a) ctg (150° - a) ctg (270° + a) = - tg a tg (60° + a) tg (120° + a) = 

sin (60°+a) sin (120°+ a) cos60°—cos (180°+2a) 

= -tga-= — tga-:-= 

cos (60°+a) cos (120° +a) cos60°+cos (180°+2a) 

1 111 

- sin a+sin a cos 2a -sinoH—sin3a—sina 

2 2 2 2 

----— t g 3a. OcHOBHVK) DOJU. 

1 111 

- cos a—cos a cos 2a - cos a—cos 3a—- cos a 
2 2 2 2 

b npeo6pa30BaHHSx nrpajiH (J>opMyjnj (4.25) h (4.26). ■ 

4.236. □ Gaaiajia npeo6pa3yeM npaByw Hacrb: 

sin 5a=sin 4a cos a+cos 4asina=4sina cos 2 a cos 2a+cos 4a sin a= 

=sin a (4 cos 2 a cos 2a +cos 4 a) = sin a (4 cos 2 a - 8 sin 2 a cos 2 a+cos 4a) = 

= sina (4cos 2 a—2sin 2 2a+cos4a). 

Tenepb buiiojihhm iipeo6pa.soBa.Hns b jieBofi bbctu: 

16sin s a—20sin 3 a + 5sina=sina (16sin 2 a (sin 2 a—1)+4 (1 —sin 2 a) + l) = 

= sina (4cos 2 a—4sin 2 2a+l)=sina (4cos 2 a—2sin 2 2a+cos4a). 


liras, TOXjjecTBO cnpaBefljiHBO. ■ 

4240. 2 |ctga|. 

cos 2a cos 2a sin 2 a cos 2 a 

4241. □ HMeeM 


1 


sin 2 2a. Tax jcajc 

ctg 2 a—tg 2 a (cos 2 a—sin 2 a) (cos 2 a+sin 2 a) 4 
no ycnoBHK) 90°<a<135°, to 180°<2a<270° h sin2a<0. CseflOBarejibHO, 


J: 


i , i 

sin 2a= — sin2a. ■ 

4 2 


4242. |sin a —sin /?|. 4043. -1.4J44 1.4245. -^3 ctg2a. 


4246. □ 


2sin8asin6a—2sin8asin2a sdn6a—sin2a 2sin2acos4a 


2sin8acos6a+2sin8acos2a cos6a+cos2a 2cos2acos4a 
4247. 1. 4248. sin4xcos' 2 4x. 

—4cos4a —4cos4asin 2 2a cos 2 2a 


=tg2a. 


4249. □ 


tg 2 2a—ctg 2 2a 
—cos 4a sin 2 4a 




(sin 2 2a—cos 2 2a) (sin 2 2a+cos 2 2a) 
— 1 =sin 2 4a — 1 = — cos 2 4a. ■ 




— cos 4a 

4250. -2sin J 2a. 4051. cos (40°+2 b). 4052 tg*2a. 

sin4acos2a sin 2a 2 cos 2 2a 

4253. □ HMeeM - 


= tg a. 3jjecb 6ujih nc- 


(1 + cos2a) (1 + cos4a) l+cos2a 1 + cos4a 
noju>30Banu 4)opMy.iij (4.18) h (4.17). ■ 

4254. sin 4a. 

4255. □ cos* 2a—6cos 2 2a sin 2 2a + sin* 2a = (cos 2 2a— sin 2 2a) 2 — sin 2 4a = cos 2 4a— 
—sin 2 4a *= cos 8a. ■ 


4256. -sin4a. 4057. tg* -. 4058. 2sin 
2 
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tg (t - 43 ) sin2 (i +4a ) ® n (r 4 *) c ° s2 (^-4“) *>(—««) 

1—2cos 2 4a /jt \ 2cos8a 

—cos 8a cos 4a I 


-cos 8a cos 


. — 2ctg 2 a. 4061. tg 0+2aj. 4a62 ‘ 8 V 3 - 

. □ HcnojiMyn (popMy.nj npraeACHHi, a Taaxe (4.23) h (4.24), nojiytHM 

tg75°—tgl5° sin 60° cos 75° cos 15° y/3 

tg75°+tgl5° cos 75° cos 15° sin 90° 2 

tgSx. 4.265. sin 3*. 4066. cos 3x 4.267. 2 |sin" l 2a|. 

cos -1 a—cos a 

, □ IlpHBeaeM noflKopeHHoe Bbipaxeme k BHjty---= 

sin 'a—sin a 

(1 — cos 2 a) sin a sin 3 a 

=--—=—— = tg 3 a. H3BJieiaa Ky6aHecKHa Kopem>, nojiyiHM 

cos a (1 — sin 2 a) cos 3 a 
tga. ■ 

□ Ilpeo6pa3yeM OTAejiBHO iHCJiHTenj. h 3HaMeHaTeju>: 

3 —3cos2a—1—cos2a /I \ 

3sin 2 a—cos 2 a=-= 1 —2cos2a = 2 {—cos2a ) = 

2 \2 ) 

=2 (cos60°-cos2a) =4sin (a+30°) sin (a—30°); 

, 3+3cos2a-l+cos2a / 1\ 

3cos 2 a—sin 2 a =-=2cos2a+1 =2 I cos2a+- ] = 

2 V 2 ) 

= 2 (cos 2a 4- cos 60°) =4cos (30° + a) cos (a — 30°). 

PasnejiHB nepBoe Bbipaacemie Ha BTopoe, nojiyBHM tg (a 4- 30°) tg (a—30°). ■ 

2 sin 2a. 

□ V(l —tg J 2a) (ctg 2 2a-l) = /--^-- = N / 4 °tg 2 4a = 2 |ctg4al. ■ 

V tg 2 2a 

“*(-;} 

sin 2 a sin 2 /! 1 -cos2a —1 +cos 2fi 2sin (a 4-/0 sin (a-/0 

I I -h-=-—-= 

sin (a— P) sin (fi—a) 2sm (a— P) 2 sin (a— fi) 

=sin ( a+P ). ■ 
a a 

a)tg-;6) — tg-. 4.276. -sin2a. 

2 2 

□ K nepBHM.rjsyM uieHaMnpHMeHHM (JjopMyjiy (4.16), ax Tperbewy — (401); 

1 

- (1—cos (270°—4a)—14-cos (420°—4a)—sin (360°—4a)—sin (30° 4 -4a))= 

2 

1 

=- (sin4a+cos (60°—4 a) 4-sin 4a—sin (30° 4- 4a))=sin4a. ■ 

2 


a) — 2tga; 6) 2tga. 4079. cos -. 4080. tg*2a. 

2 
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4.281. □ I7ocjie npuMeseaus tpopsiyn npHseaeHH* BbipaaceHae npHMer bur cos 4a — 
— cos 6 2a + sin 6 2a. flajree HMeeM 

cos 6 2a — sin 6 2a=(cos 2 2a - sin 2 2a) (cos* 2a+cos 2 2a sin 2 2a + sin* 2a) = 

=cos4a ((sin 2 2a+cos 2 2a) 2 —cos 2 2asin 2 2a)=cos4a ^1 —- sin 2 4a^. 

/ 1 \ 1 

B peay.T&TaTe no.iysaeM cos4a—cos4a ( 1—sin 2 4a cos 4a sin 2 4a= 

1 

=- sin 4a sin 8a. ■ 

8 

4.282. 1.4.283. -sin6a. 

4.284. □ PaccMoipHM KaamMH H3 mhoxchtcjich no oTne.u,Hocin. 

1 — COS X 1 — COS JC 

1) Ilycrb arctg-=a; roraa tga=-. Corjiacno (JjopMyae (4.15), 

sin x sin x 

UaXOABM 

1 — cos JC 
2 - 

( l-cosx\ sin a 2sinx (1 — cosx) 

2 arctg- =-=-— =tgx. 

sinx / ^ /l—cosx\ 2 2cosx—2cos x 

\ sinx / 


1 +cos 2x /2 cos 2 x 
1— cos 2* V 2sin 2 x 


= |ctgx|. 


HTai, b npoH3BeneHHH nonyiaeM: 1, ecJTM ctgx>0, H — 1, earn ctgx<0. 

4.285. 2 sin (6a-60°). 

1 2/1 y/3 \ 2 

4.286. □ —= sin 4a-cos 4a =—= - sin4a-- cos4a )=—= sin (4a- 60°). ■ 

J3 2 )j 3 


4.287. -8cos 4a. 4.288. 


4^/2 sin (x—45°) sin (x-60°) sin (x+60°) 


4 cos 2x sin (60° — x) sin (60°4-x) 

4.289. ---. 4290. -8cos (2a+ 60°) cos (2a-60°). 

cos*x 

a a a 

4.291, U UpenBapHTe.uHO mmcthm, <rro 0<-<45°, -45°^—-<0, a 0^45°—-< 

4 4 4 

a 

<45°. nofliopeHHue Bupaxecma npeo6pa3yeM Tax: l+sin- = l + 


+cos ^90“—-)=2cos 2 (45 0 —-) a 1 — sin- = 2sin 2 ^45° — Tenepb 
jiysacM 

J 1 +sin -— J 1 —sin - = \/2 (cos ^45°—-^- sin ^4J°— 


=2 (~ cos ^45°-^-— sin (45°-^= —2sin 


4.292. □ 1 + cos4a+ 3cos4a — 3=4 (cos4a — cos60°) = 8sin (2a+ 30°) sin (30° — 
-2a). ■ 
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4.293. 

4.295. 

4.296. 


tg2acos (2a+P) 
cos 4a 


sin 2 (a — fl). 4.294. 

□ 4HCJiHTe.it. npHBOflHTCH k BbipHMceHHK) 2sinasin fS cos (a + P), a 3Ha.Meaa- 
Teju. — s BbipaaceHHW — 2 cos a cos P cos (a + P). B pe3yjn>TaTe nojiy>iaeM 
—tgatgf). ■ 

— 2cosacos2/lcos (a—Iff). 4.297. — 2 sin 2a sin 0 cos (2a- P). 


4.298. □ 


\2 2/ ( at\ I , a /3 

2H-14-sin - )-4cos 2 -~4 - — cos 2 - ) = 

(n *\\ 2/ a 2 \4 2/ 

\2 2j 2 


1—cos 


/ n a\ 

=4 ( cos 2 —cos 2 - 1=4 

V 6 2/ 


n 

1 + cos - — 1 — cos a 

3 /« a\ /an 

-— =4 sin I -+•- I sin - -- 

2 \6 2 / \2 6 


4.299. 4cos : 


4.301. □ 


0-2«).4JOO. - 

e- 


4 sin 2 4a^ 


sin 8a 


cos 4a cos 


2sin ^-2aj cos 2 ^-* + 2aj 


-tg2a-|-cos2a— sin 2a = 1 -tg2a + cos2a — 


cos 2a —sin 2a 

—sin2a=-:-(1 +cos 2a)- 


2y/2 sin - 2aj cos 2 a 


4.302. 

4.303. 


2ctg4a. 


cos 2a 


cos 2a 


1 1 


□ Hmccm sin 2 a 4- sin 2 /l — (cos (a — P) — cos (a + 8)) cos (a — p)=- — cos2a + 

2 2 

1 1 ,11 

-t- cos2 B — cos 2 (a — B) + - cos 2a H — cos2 P = \ — cos 2 (a — J?) = sin 2 (a — P). 

2 2 2 2 
Tenepb hrxoahm 1 —sin 2 (a—/l) = cos 2 (a- p). B 


2j2i 


4.304. 

4.307. 


(H 


cos 2a 


4.308. 

4.309. 


, , a « 

4305. 8sin 2 a sin 2 2a. 4306. a) ctg 6) tg -. 

2 2 

r 4 tg 2a cos 4a cos 2 2a r 

□ 1 — cos 4a 4- Jl sin 4a-- 1 — cos4» + v 3 sin 4a — 1 = 

sin 8a 

V 3 * 

— sin4a— cos4a 
2 2 

Mynbi (4.16), (4.14), (4.9). 

2sin a sin (2 p — a) cos 2 P 

□ Hcnojiwya fyophiyxu npBBeaeanz, a xaicace (4.17) a (4.21), no.iyiHM 1 + 

+cos8a + cos4a=*2cos 2 4a + cos4a = 2cos4a ( cos4a + cos - ) = 4cos4ax 

\ 3/ 




a^ = 2sin ^4a — -'j. 


3aecb 6hi.iH Hcno.iMOBaHhi <}>op- 


xcos ^2a+-^ cos ^2a——■ 
4.310. 4sin4asin (a—15°) cos (a+15°). 
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4311. □ cos 3 a—sin 3 a + sina—cosa = (cosa—sina) (cos 3 a+cosasina+sin 3 a— 1)* 

v/2 


4.312. 2 cos 

4.313. □ 


- sin 2a cos 


(H 


K> 


cos2a+2cos 3 a—1 


cos 2a+cos 4 a 


2cos 3a cos a 


1 + cos 2a+cos 4a+cos 6a 2cos 3 a + 2cos5acosa 2cosa'2cos3acos2a 

1 


2 cos 2a 

4314. tg (a—15°) ctg (a+15°). 4315. 4sin4asin (a + 15°) cos (a—15°). 

4316. —sin 4a. 

—sin -1 a + sina (sin J a—1) cosa 

4317. □ -------=ctg 3 a. ■ 

—cos a+cosa sina(cos a—1) 

19. lyjl 

cosa—sina+cosa (cosa—sina) 


4318. tg a^ tg ^- + a^j tg 3 a. 4319. 2-Jl sin2asin (4a—45°). 
cos 2a 

4320. □-tga+cosa — sina = 

cos 2a 

2s/2 cos +a^ cos 3 


3nfiCb 6ujih Bcnojn>30BaHbi Toamecraa 


cosa 


2sin ^- + a^ cos ^- + a^ = sin ^- + 2a^ = cos2a, cosa-sina = v /2cos ^- + a^ 
, a 

a 1 +cosa=2cos 3 -. ■ 

2 

4321. (s/2f2) sin 2a. 

l+sin2a 1 —sin2a (1 + sin2a) 3 —(1—sin2a) 3 4sin2a 

4322. □ — 


1—sin 2a l+sin2a 


1 — sin 3 2a 


cos 3 2a 


4323. s/2 sin (45° +a). 4324. 4cos4asin (15°-a) cos (15° +a). 

(m+/i)a (m—n) a 

4325. 4sin (30°+2a) sin (30°-2a). 4324 cos-cos-. 

2 2 

1 sin 2a—cos2a+l sin2a+2sin 3 a 


sin 2a 


4327. □ 1—ctg2aH- 

sin 2a 

2 sin a (cosa+sina) 

sin 2a cos a 

4328. s/3 ctg a. 4329. sin 4a. 


sin 2a 


s/2 sin ^- + a^ 


4330. □ sina— 


cos 3 (a-l—) 

\ 4/ . 1 . 


2cos 3 


'H) 

/a it\ /a n\ 

c2sin-) cos -H— ). 

\2 12 / \2 12 / 


=sina— = sina—sin - = 
2 6 
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8 

4.331. —= sin 70°. 

>/3 

4.335. □ ripeo6pa3yeM OTflem>HO iHC.THTe.ii. h 3HHMeH&Tejii>: 

cos60°+cos 68°-cos60°—cos 112° 
-=cos 68°; 


cos 30° +cos 112°—cos 30°-cos 68° 


> —cos 68°. 


TaxHM o6pa30M, lacTHoe pasHO — 1. ■ 

4.340. □ B jieBofi iacTH npeAno.iaraeMoro paBeHCTBa nepeaneM k bmihcjichhio 

iHC.THrejui h 3aaMeHaTe.iH. HweeM cos 10° cos 50° cos 70°=- (cos 60° + 

2 

1/1 1 1 \ 1 

+cos40°) cos70°=- ( - cos70° + - cosll0°H— cos30° =- cos30°. AHajioiHi- 
2 \2 2 2 / 4 

1 

ho HaxooHM sin 10° sin 50° sin 70°=- sin 30°. B more nonyiaeM otbct: 

4 

ctg 30°. ■ 

4.343. □ Cnaiajia Hcno.ii.3yeM (JiopMyjiy (4.25), a 3aTeM (4.27): 

v/3 

— sin 20° sin 40° sin 80° =— sin 80° (cos 20° — cos 60°)=— I sin 80° cos 20° 

2 4 4 V 


)=-— sin 


1 V 3 / 1 

— sin80°' ' 

2 


\ v/3 /I 1 1 \ ^3 1 

1 )=— - sinl00°+- sin60°—- sin80° =— -• 
/ 4 \2 2 2 / 4 2 


4.348. □ tg 9°+tg81° —(tg27° + tg63°) + tg 15° + tg75‘ 
2 2 


v/3 1 v/3 3 

2 = 16 

2 


cos 90°+cos 72° 
2 (cos36°-cos72°) 2 


cos90°+cos36° cos90°+cos60° cos 36° +cos 108° 


- + 4 = 8. 


3a 3a 3a 3a / 3a 3a\ 

4.351. □ 1 — cos3a+sm3a=2snr—t-2sin —• cos — «2sin— sin—l-cos—)= 

2 2 2 2 V 2 2/ 

3a /3a 7t\ 

=2v/ 2 sin — sin I —+- ). ■ 

2 V 2 4/ 

2|-cosl0°-sin 10°) 

'-v/3 sin 10° \2 2 J 


4.353. □ 


1 v/3 cos 10° 

sin 10° cos 10° sin 10° cos 10° 
2 sin (30°-10°) 2sin20° 


sin 10° cos 10° 


sin 10° cos 10° sin 10° cos 10° 

4.355. 3/2. 4356. 3/16. 

3n 6n 

4.357. □ I cnoco6. IlycTi. A =cos — cos —. Ymhoxhb o6e iscth aroro paBeHCTBa 

3it 3»t 3»t 3s 6n 3c 

Ha 2sin—, nonyiHM 24 sin— = 2sin — cos — cos—, r.th 2.4 sir, — = 
5 5 5 5 5 5 

6s 6s 3s 1 12n 3s 1 2n 

=sin — cos—, aim 24sin—=-sin—, hjih 14sin ~=-sin—. Ho 
5 5 5 2 5 12 5 
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2 n ( 3rr\ 3n 1 

sin — =»sin n-= sin —, orxyaa A—-. 

5 V Sj 5 4 


3n 6« 

II cnoco6. HMeeM A~co$ — cos —* 
5 5 


12n In 

sin — sin — 

5 5 1 


3n 3rt 6n 6n 6n 
2 sin — cos — cos — sin — cos — 


3n 3n 4 

4sin — 4sin — 

5 5 


3 71 

2sin — 
5 


3n 

2sin — 
5 


cos 76° + cos 60°—cos 104°—cos 60° 

4.358. □ --1. ■ 

cos 76° 4-cos 30°—cos 104°-cos30° 


4.359. 1. 4.360. 0. 4.361. 1.4.362. -85/44. 
4.363. □ HMeeM 


5it 




sm * 




cos 


5 n cos2x 

cos —+cos2x 
2 


Tax xax tg 
l-tg J x 


(H~ 


3 4 

CtgX — TO tgX = H, 3HaHHT, COS 2* = 

4 3 


l+tg*x 
4.364. □ HMeeM 2 sin 


7 50 

—. Otbct:-. ■ 

25 7 

ot+P <t-p 21 a+p a-P 27 

— cos---, 2cos-cos---. oTxyna 

2 2 65 2 2 65 


a + P 7 tx+p in 

tg-«=-. Tax xax 2n<a+P<3n, to n<- -<— (III neTBepTb). Tenepb 

2 9 2 2 

7 


a+P 

HaxoAHM sin-■ 

2 


/ 49 

/l+— 

V 81 


7 a+p 

~r=’ «*—= 
-v/130 2 


v/130 


4.365. 27/(7^/130). 4-366. (3n-n 3 )/2. 4367. -9/4. 

sin (n—M+fi)) sin (/I+5) sin A cos B +cos A sin B 

4.371. □ —-—----------tg,4+tg£. 

cosAcosB cosAcosB cosAcosB 
A B C it 

4374. □ Tax xax A+B+C—n, to — 4—4——. flaaee HaxoaHM 

2 2 2 2 
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4.375. 

4.37*. 

4.379. 

4381. 

4.382. 

4384. 

4.385. 

12-362 


B+C 


tg 


( B C\ B C A 

^tg- + tg —) tg — tg — = tg —' 


B C 

sin — sin 
2 2 


2 B C B C 

cos — cos — cos - cos — 

2 2 2 2 


A A B C A B C 

tg — cos — + sin — sin — sin —+sin — sin — 

2 2 2 2 2 2 2 


B C 

cos — cos 
2 2 


B C 

cos - cos — 
2 2 


(B C\ B C 

cos — +sin - sin — 

\2 2 J 2 2 


- = 1. 


B C 
cos — cos — 

2 2 

x x 1 1 —m m 1 — 1 

tg - = 2 hjih tg - = —. 4376. -. 4.377. -. 

2 2 3 1 +m 2 

__ sin a cos P+ cos a sin P p ctg/f+ctga p 

□ HMeeM -—- hjih 

sin a cos /?—cos a sin P q 

p+q t _ 

=-ctg a. ■ 

p-q 

1 + 6m 2 —3m* 2 pq 

-.4380. sin 23=—-cos 2a 

A p 2 +q 2 


Ctg0~Ctga q 


Orciofla ctg 0 = 


q 2 -p 2 
p 2 + q 2 


, tg2nt = 


2pq 

q 2 ~p 2 


□ PeuiHB KBajipaTHoe ypaBHeHHe OTHOCHTejn>HO ctg a, HaxoflHM (ctg a), = 
= —1/2 ((tga)i = — 2) h (ctga) 2 = — 3 ((tga) 2 = —1/3). Tenepb, Hcno.Tb3ys ycno- 
bhc aajiaHH, nojiynaeM otbct: a) (cos 2a)) = — 3/5; 6) (cos2a) 2 =4/5. ■ 

a) 4/5; 6) 3/5. 4.383. —- ctg a. 

q+p 


(y/3 . , 1 

: — sin 2a—- 


21 — sin 2a—- cos 2a 

1 —2cos J a+ v /3sin2a — cos2a+ v /3 sin2a \ 2 2 


■) 


“(r 2 *) 

(H 


'(r 21 ) “"(r 2 ") 


= — 2 . 


□ HMeeM 
tx+p 


sin - 


cos - cos - 
2 2 


y ix p 
cos -+cos - cos - 
y y 2 2 2 

-+tg-=tg-= 

P 2 2 a P 


cos - cos - 
2 2 
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a P a P a P 

—cos - cos -+sin - sin - + cos - cos- 
y 2 2 2 2 2 2 a /S y 

= tg -- = tg tg tg 

2 a P 2 2 2 

cos - cos - 

2 2 

V a+p 

Mm BOcnojibMBajTHct tcm. yto cos - * — cos ——. ■ 

2 2 

4386. -1.4387. -2/3. 

4388. □ —sin (70° + a) (—cos (20° —a))+cos60° (—cos (40°—2a)= 
— sin (70° + a) cos (20° — a)—cos 60° cos (40°—2a) — 
sin90°+sin (50° + 2a)-cos (40°-2a) 1 
2 ~ 2 

439a cos 3a=4cos J a—3cos a, cos 4a = 8 cos* a—8 cos 5 a +1. 


a-p 


a+p a—p a+P a+p 

4392. □ UsteeM 2sin-cos-==4 sin-cos-. 

2 2 2 2 


otryna 


a+p 


3Ha<nrr, 

a p a+p a~p 

2 sin - sin - cos-cos- 

a P 2 2 2 2 1 

tg - tg----- 

22 a P a-p a+p 3 

2cos - cos - cos-+cos- 

2 2 2 2 


4393. □ 


p (cos 5 a sin a+sin 3 a cos a)+(sin 3a cos a-cos 3a sin a) 


p sina cosa + sin2a 

sin a cosa 
4394 /(a)-7/9. 

4398. □ Hmccm 


sin a cos a 


•p+2. 


1+cos 


(H 


*» 0 +2a ) 


(1 +sin2a) 


cos 2a 


1 —sin 5 2a 
- + 2cos4a—---+2cos4a 


«1 +2cos4a—-(sin2a + 2cos4a sin2a) « 

sin 2a 


cos 5 2a 

sin2a+sin6a—sin2a sin 6a 


sin 2a 


sin2a 


P 1 +cos p 

latch 6ujm Hcno jq.3ob&hm (bopMy.tu ctg -- h (4.27). ■ 

2 sin P 

4401. □ HaxoflBM 

cos4a— cos8a cos8a + cos4a 

sin 6a sin 3 2a+cos6a cos 1 2a—sin 5 2a-+ cos 5 2a-■ 
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4.405. 


4.408. 

4.410. 

4.414. 

4.419. 


4.422. 


1 1 
=- (cos 8a (cos 2 2a — sin 2 2a)+cos 4a)=- cos 4a (1 + cos 8a) = cos 3 4a. 

3flecb 6bum Hcno.n.30BaHU (JxjpMy.m (4.25), (4.26), (4.14) h (4.17). I 
□ IIpeo6pa3yeM iHCHHTejn,: 


2 sin 


a+P a~p 2y+a+p a+P a+P ( a~p 
-cos-2 cos-sin-=2 sin-( cos- 


—cos 


2 2 
2 y + a + P 


2 \ 


(\ a+P P+y y + a 

■ =4sin-sin-sin --. 

J 2 2 2 


a+P P+y y+a 

AH&norHHHO b 3HaMeHaT&ne nojiynaeM 4cos-cos -cos-, oncyaa 

2 2 2 

a BbiTeicaer cnpaBea.iHBOCTb ToamecTBa. ■ 

1 +cos2a+l +cos4a+... + l + cos2«a 

□- 

2 

n sin3a—sina+...+sin (2«+l) a n sin (2/i + l) a—sina. 

2 4sina 2 4sina 

n cos (n + 1) a sinna 

. fl 

2 2sina 

(3/4) sin8a. 4.411. 2sin 3 2a. 4.412. -cos 3 2jc. 4.413. (3/4) sin4a. 
ly/l sin ^- + 2a^ cos 2 a^ 


sin 2a 

□ Cnaiajia aaxooBM 
sin 20° sin 40° sin 60° sin 80° 


-. 4.415. 8cos 16a cos 3 2a. 


•v/3 sin 20° sin 40° sin 80° 


V3 (cos20°-cos60°) sin80° 


■J 3 ^cos20° sin80°—- sin80°^ 


-y/3 f-sin 60°+-sin 100°—-sin 80° ) 

\2 2 2 / 3 

° 16 


AHaJiorHMHO nojiyiaeM, tto (cos 20° cos 40° cos 60° cos 80°) 2 =—. Hajcoaeu, 

256 

3 1 

HMeeM —:-=48. ■ 

16 256 

n 

□ Ymhoxhb h pa3flejiHB jieByw nacTt aa 2 sin —, nojiyaHM 

4 n 3 n 4?t 5n 6 n 7 n in 3n 6n In 

sin — cos — cos — cos — cos — cos — sin — cos — cos — cos — 

15 15 15 15 15 15 15 15 15 15 


n 

2 sin — 2 
15 
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n it 2 ji it 2it it 2it 2n 
sin — cos - cos — cos - cos — 2 sin - sin — cos — 

15 55 55 5 55 


sin - 


it 

2 s sin — 
15 
4* 

1 


it 

2 s • 2sin - 
5 


7 n 2? 

2 7 sin - 
5 

cos 70° 

4.425. □ -+4cos70° 

sin 70° 


cos 70° + 2 sin 140° 
cos 20° 


. it 
2® sin - 
5 


1 1 

cos40° cos30°— sin40°+2sin 140° cos40° cos30°+- sin40°+sin40° 
2 2 


cos 20° cos 20° 

cosl0°+sin40° cosl0° + cos50° 2cos30° cos20° 

------ -y/3. ■ 

cos 20° cos 20° cos 20° 

4.429. □ riycTb arctg3 = a h arcctg (— 1/2)=/?. Toraa tga=3, ctg/?= — 1/2, 
cos 2 a = 1/10, sin 2 a=9/10, cos 2 0 = 1 /5, sin 2 p =4/5, sin a=3/-/10, cos a = 1 /-/l 0, 
cos P~-Uy/S, sin /?= 2 / 7 / 5 . 3aMeTHM, >rro sin 2 (a—/?)=sin 2 acos 2 /? + 
+cos 2 a sin 2 /? - 2sin a cos a sin /? cos f). Ilocne 3Toro nony-meM sin 2 (a— P) = 


__9 1 1 4 3 1 _2_ / 1 \ 1 

= To 5 + 10 " 

36 15 

4.434. □ IlycTb arccos—=a, arccos — =/?. /^ajiee HaxooHM 


77 15 


sin (a — B )=—■'— — 
85 17 


36 8 3 /it 4\ / 4\ 3 

—— 1 —■=- h sin [ —arc sin - )=cos arcsin - =-. IIocKOJibKy yrnu a— B 
85 17 5 \2 5/ \ 5/ 5 

n 4 

a —arcsin - npnaajyiexaT I leraepTH, noKaawBaeMoe paseHCTBO cnpaBen- 


4.441, -alb. 4442. -b/a. 4.443. -(2/3) *^2. 
4.444. □ 3aMeTHM, ito 


4 
1 — 

5 


cos" 


,/3it 1 3\ /1 3\ 

sos 2 [-arcsin - = sin 2 ( - arcsin - ) = 

\ 2 2 5/ \2 5/ 

/Sit 1 4\ 1 

I—+-arcsinflanee BOcnojn>3yeMC« (JxjpMyjiofi a 6 —b 6 = 


1 

10’ 


= (a 2 —b 2 ) (a*+a 2 b 2 +b*) h b pe3yjn>TaTe no.iyaHM — 0,007. 
4.445. 6/25. 4.446. 6/25. 


4.447. □ IlycTb arcctg (^2— l)=a; Toraa tga=- s /2+l. CueflOBaiejibHO, cos 2a = 

-1/V2, onyAa arccos (-l/V2) = 3n/4. ■ 

4.448. — n/4. 4.449. (l-a 2 )/(2a). 4.450. 0,009. 4.451. 1/8. 4.452. (l-,/5)/2. 

4.453. VlO-3.4.454. 0,98.4.455. -119/120. 
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4 4 3 a 1 a 2 

4.456. □ IlycTfa arcsin - = a; rorm sina«=-, cos a =-, sin -«=—=, cos - =—=. Attajro- 

5 5 5 2 y 5 2 ^5 

4 3 

ththo, nycTb arcctg (—2)=/?; oTCtooa sin 20= —-, cos 2/3 = —-. B peayiitTa- 


, /« \ 1 

re nojiyraM sm — 2/3 =-. ■ 

V2 ; 5 

4.457. -2.4.458. 11/2.4.459. -2^5/5.4.460. -ly/S/S. 4.461. 2a/A. 4.462. -1/2. 

2tg (x/2) 

4.463. □ Hcno.Ti.3y* <{>opMyjibi (4.28) h (4.29), no.TyrHM ypaBaesae -.— - — — 

1-tg 2 (x/2) 1+2^2 n 

-=-. PeuiHB 3 to KBaapaTHoe ypaBHeHHe OTHOCHTem»HO 

1 + tg 2 (x/2) 3 

tg (x/2)=z, aaxo^HM Zj» 3 + 2y 2> z 2 = y/2. CjieaoBaTejibHO, ctg (x/2) = v 2/2 
h ctg (x/2) = 3-^2. ■ 

1—cos ^- + 2a^—l+cos - 2a^ - sin — 2mj + sin 2a 


4.465. □ Hmccm - 

2 

2tga 2m 1 

OTKyaa sin 2a=-=--. ■ 

1 + tg 2 a 1+m 2 

4.466. □ 3aMeTHM, <ito cos4a = 2cos J 2a —1 =2m 2 —1. Tenepb HaxoflHM 
sin 6 a + cos 6 a = (sin 2 a + cos 2 a) (cos 4 a - cos 2 a sin 2 a + sin 4 a) = 

/I +cos2aV 1 /l—cos2a\ 2 l+3m 2 

-(—)-*•»*+{— 

4.467. m (/n 2 + l)/2. 4.468. 2 (1 -m 2 ). 4.469. -38/125. 

2/i+1 2/i+l 

4.472. □ B JieBOH Hacrn nojiytaeM 2sin - (A + B) cos - (A — B) + 

2 2 

2/t+l 2/1 + 1 

+2sin-C eos-C. YwruBas, tto A + B+C=n, na.xoanM 

2 2 


= sin 2a, 


(n 

—C)=sin I - I 


2/1 + 1 2/i +1 (it 2/t+l \ 

sin —-— (/1+B)=sin —— (n— C) = sin I - (2/i + l)--— Cl 

n 2/1+1 2/1+1 I, 2/1+1 

=(—1) cos-C; sin—-—C=(—1) cos-( A+B ). 

2 2 2 

C.iejiOBaTe.TbHO, 


Cj(—1) cos ■ 


(A — B)+(— 1) cos- 


2 \ 2 

.1 2 / J +1 2/1 + 1 2/1 + 1 

=(-l) 4cos-.4-cos-2?cos-C, 

2 2 2 


(A+B)\ 


t. e. mu npHiiMH k BupaaceHBio, croameMy b npaBOH tbcth. ■ 

4.474. □ flonycTHM, tto sin X <p+cos <p= 1 npn jdo6om </>. Toraa aojekho 6uTb 




>1, a 3TO B03M0XH0 TOJIbKO npB 


x = 2. ■ 
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4.475. 2+cos 2a. 4.476. 1/^/2 npn a=n/\6. 4 AH. 2 npa ot=7t/16. 

ctga—tga cos2a 2 

4.481. □ HMeeM -=---=-. HaHMeatuiee 3Haieme 

cos 4a+1 2cos 2 2a sin a cos a sin 4a 
3Toro Bupaxeima, paBHoe 2, AOcraraeTcs npa a = n/8. ■ 

4482. 1/2 npn a=n/4. 4.484. —76/125. 4.485. 4 npn a=n/4. 

4486. □ HaHMeHbinee 3HaieHHe Bbipaxemi sin* a+cos* a = 1 —0,5 sin 2 2a paBBO 1/2 
h AOCTaraeTca npa a = n/4. CnenoBaTejibHO, BaH6ojn>uiee 3na4eHne BupaxeHHi 
l/(sjn*a+cos*a) paBuo 2 a flOCTHraerca npa a =n/4. ■ 

4.487. 41/125. 

4.488. □ HMeeM 

A B 


-—- A --N /—----- A --v 

(1 —sina) (1— sin/?) (1 —smy)=(l+sina) (1 + sin/J) (1 + siny) => 

=> AB= BA => (1 —sin 2 a) (1 —sin 2 f5) (1— sin 2 y)=(l —sin 2 a) (1 —sin 2 /?) (1 — 

—sin 2 y) => 4 2 = 5 2 = cos 2 a cos 2 /? cos 2 y => 4 = S=|cosa cos/f cosy|. ■ 

4.490. □ HMeeM sin 6 a+cos 6 a = (sin 2 a+cos 2 a) 3 — 3 sin 2 a cos 2 a = 1—(3/4) sin 2 2a. 

HaHMeHbinee 3HaieHHe 3roro BbipaxeHHa paBHO 1/4 h AOCTHraerca npn 
a=«/4. ■ 

4.491. 1/2 npH a=n/4. 

4.492. □ 3aMerHM, tto 2cosa cosx cos (a+x) = (cos (a+x)+cos (a—x)) cos (a+x). 
Kajiee HMeeM 

/(x)=cos 2 x—cos 2 (a+x)—cos (a—x) cos (a+x)+cos 2 (a+x)= 

, , 1 
—cos x—cos (a—x) cos (a + x)=cos x— (cos2a+cos2x) = 

, 1 1 11 

=cos 2 x— cos2a— (2cos 2 x —1)=-— cos2 a = sin 2 a = const. ■ 

2 2 2 2 


4.493. 


sin (n + 1) 2acos2na 


sin 2a 
4.495. □ HaxoABM 

tg 142°30'- -IzlVW - -tg 


45°+ 30° cos (45° +30°)-1 


2 sin (45°+ 30°) 

V6_V^_! 

4 4 . y/(,-j2-4 J3- 1-2^2 (0-1 -2y/l) (Jl- 1) 


V^/V^ + 1\ V2(V3 + 1) 
2 \ 2 + 2 _) 

*2~y/2-y/6 + yj2. 


73+1 


Orcwna noJiyBaeM, <rro a a min H ag cyMMa paBHa 2. ■ 

4.496. □ CorjiacHO reopeMe socHHycoB, a 2 —b 1 +c 1 —2bccosA — (b—c) 1 + 2bc (1 — 


—cos4)=(6—c) 2 +4ic sin 2 —, 
2 

A a B b 

sin -«J—=, sin -«c—=, 

2 2 Jbc 2 2>Jac 

ABC 
8sin — sin - sin — <1. ■ 

2 2 2 


A r 

onyaa a >2 sin — y/bc. CaenoBaTejibiio, 
C c 

sin—^—=. OxoHHaTCJibHO HMeeM 

2 2Jab 
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y+z 

x -i—‘- 

1 — yz 

4.497. □ Tax tax tg (arctg x +arctg y +arctgz)=tg n, to- =0. CaeflOBaTe- 

x+z 
1-X- 

l-yz 

jh>ho, x+y+z=*xyz. ■ 

4.499. □ Bocnoju>3yeMca TeM, tto ecjia a+fi+y- n/2, to 8 sin a sin /( sin y ^ 1 (cm. 
3aaa«iy 4.496). IIoaSepeM *, fl, y Tax, <rro6bi fl+y^A, »+y«Jaj+/«C (sto 
bo3mo3kho cflejiaTb Bceraa). 3aMeTHM, ito sin a=cos (Ji+y), sin p =cos (a+y), 
sin y=cos (a + j$). Tsjcbm o6pa30M, 8 cos A cos B cos C < 1. ■ 

4.500. □ riocaxeM cuanajia, ito sm 2 /t + sin 2 £+sin 2 C=2 + 2cos,* cosficosC. 

/(e0crBHTe.ii.Ho, BUTHTaa B3 npasofi sacra 3Toro paseHCTBa jieByio a ysHTti 
aaa, sto + je, noaysHM 

1 — sin 2 /*-t-1— sin 2 B— sin 2 (A +B)—2cosAcosBcos (A+B)=> 

—cos 2 A +cos 2 B— (sin A cos B+ cos A sin B) 2 — 2cos A cos B (cos A cos B— 

—sin,4 sin if)=cos 2 .4+cos 2 B—sin 2 /* cos 2 B— cos 2 A sin 2 B—2cos 2 A cos 2 B^w 
= cos 2 A + cos 1 B- cos 2 B (sin 2 A + cos 2 /*)—cos 2 A (sin 2 if 4 - cos J B)=0. 

Htsx, sin 2 /* +• sin 2 if +• sin 2 C=2+2cosA cosif cosC^2+2 -=2 -. ■ 

8 4 



rJIABA 5 

TPMroHOMETPHHFXKHE YPABHEHHH 

(Booay, ecjiH Her hhux y raiamrit , npeanojiaraeTCs, <rro k, l, m, n npHHHMaiOT 
jno6ue uejitie 3HaieHHS.) 

1 n n 

5.001. □ Pa3flejraB m 2 o6e laera ypaBHems h yiHTbraaa, tto -=cos-=sin-, 

n/3 , n n 

a —- = sin -=cos HMeeM 

2 3 6 

1 y/3 y/3 1 

- cos 3xH-sin3x =— cosx4— sin x; 

2 2 2 2 

n n n n 

cos - cos3x+sin - sin 3*=cos - cos x+sin - sin x; 

3 3 6 6 

(n \ (n \ (n \ (n 

cos —3x —cos —x =0; sin — 2x sin — 

\3 / \6 / \4 / \12 

Orciona nojiy-mM: 

(n \ n n 

1) sin I— 2x1=0, 2x=- + nk, x\ =- (44+1); 

/ it \ it 

2 ) sin I- x 1 = 0, X 2 = H rcJfc. ■ 

\12 ) 12 

5.00Z z, - 35° +120” ■ 4, z 2 =55” +120” • k. 5.003. z,=~ (84+1), z 2 =~ (8 k +3). 

5.004. □ nepenmneM ypaBHerae b bhab cos4x = sinx cos3x+0,5 (sin4x + sin2x). 
ITpeo6pa3yeM npaByw iacn. ypaBHeims: 

sin x cos 3x+0,5 • 2sin 3x cos x =sin 4x. 

n n 

3Ha>iHT, cos4x=sin4x, OTxyaa tg4x= 1, 4x=-+7i4, x=— (44+1) (aeaeHHe Ha 

4 16 

cos 4.x: B03M0XH0, Tax sax cos4x=0 He aBJiHercs peuieHHeM ypaBHeHHs). ■ 

5.005. x,=—(24+1), x 2 = (-l)* +1 —+—. 5.006. z x =nk, z 2 =-(124+5). 

16 12 3 6 

nk n 

5.007. zi»-,z 2 — (84±3). 

5 8 

5.008. □ Hcnojib3ys (jjopMy.m npHBeaeHHa, HMeeM cos l cos 6(+sin f sin 6/= 
=»2cos5fcos t; cos5f«2cos5i cos t; cos 5t (l-2cos/)=0. Oraoaa no;iyHHM: 

1) cos5l=0; 5l=- + n4, t\=— (24+1); 

2 10 
1 a 

2) cosf=-; l 2 = ±-+2rc4. ■ 

5.009. x,=—(24+1), x 2 =(-l)*—+—. 5.010. x, = 75“ + 180”-4, x 2 =45” 4-3”45'. 
10 12 3 

it t+i ji »t4 2itk 2n 

5.011. x, =- (24+1), x 2 =(-l) -+—. 5.012. x,-, x 2 -(34-2). 

4 8 2 5 9 

5.013. □ 2sin4x cosx=sin4x; sin4x (2cosx—1)=0; 
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nk 

1) sin4x = 0, 4x = 7tk; x, =—; 

4 

1 n it 

2 ) cosx=-, x 2 = ±-+2nk=- (6fc±l). ■ 

2 3 3 

nk in Ink n n 

5.014. X|=—, x 2 =(— 1) - + nk. 5.015. X\ =-, x 2 =-(4fc—1), X 3 =- (4fr+l). 

2 6 3 2 4 

5.016. x, =— (2£+1), x 2 =—(3*±1). 5.017. x,=- (2k+1), x 2 =-(4/fc-l). 

12 3 6 4 

1 

5.018. xi — 2nk, x 2 =2 nk —. 

n 

5.019. □ cosx—cos3x= v /3 sinx; 2sinx sin2x = N /3sinx; sinx (2sin2x— v /3)=0; 

1) sinx=0, x { =nk; 

\/l k n nk 

2) sin2x=—; x 2 =(— 1) -4—. ■ 

2 6 2 

nk 1 7t nk n n 

5.020. x,=— x 2 = (-l) - +—. 5.021. x,=-(2* +1), x 2 =—(8fc±3). 

2 21 7 2 12 

nk n Ink n * n nk 

5.022. X( =—, x 2 = ±—+-. 5.023. x,=-(2*+1), x 2 = (-l)—+—. 

2 6 5 6 20 5 

5.024. x,=—(4fc+l), x 2 = —(12Jt-l). 

16 12 

1 

5.025. □ 2sin30° cos (15° — x) — l; nocKOJiticy sin30° = - , HMeeM cos (15° —x)= 1, 

2 

15°-x=-360° /t. x=15 o + 360° *r. ■ 

5.026. X[ = 100° + 360° k, x 2 = — 20° + 360°' k. 5.027. x, « 135° + 360° k, x 2 = -105° + 

4-360°• k. 5.028. x, =-(4*r+1), x 2 =—(4/fe+l). 5.029. x = 180° k- 25°. 

2 18 
nk n nk 

5.030. x, =—, x 2 = - (61c±1). 5.031. x = —. 

2 6 3 

5.032. □ IIpeflCTaBHB 2sin3x b Bane sin3x+sin3x, BMeeM sin9x—sin3x=sin3x; 
2cos6x sin3x=sin3x. Orciofla nonyaHM: 

nk 

1) sin3x=0, 3x=rcifc; x ( =—; 

2) cos6x = l/2, 6x= ±- + 2nk\ x 2 =— (6k± 1). ■ 


5.033. Xj =— (2*+l), x 2 =- (3fc± 1). 5.034. x, = 7clt, x 2 = - (6fc±l). 5.035. x,= 

2 3 6 

=-(2*+l), x 2 =- (3fc±l). 

4 6 

5.036. □ 3aMeTHB, hto sinz+sin3z = 2sin2z cosz, a cosz+cos3z=2cos2z cosz, 
HMeeM 

2sin2z cosz + sin2z=2cos2z cosz 4-cos 2z; 

sin2z (2cosz + l)=cos2z (2cosz+l); (2cosz+l) (sin2z—cos2z)=0; oTcroaa 
nonyHHM: 
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1) 2cost+1 — 0, cost- -1/2; z ( —— (3fc±l); 

3 

n n 

2) sin 2z— cos2t, tg2r-l, 2r=-+wt; x 2 =- (4*+l). ■ 

4 8 

nk n nk it nk 

5.037.x,—, jc 2 — (2*+l). 5.038.x,—, x 2 —(2*+l). 5.039.x,—, 

5 6 3 7 5 

it it nk nk n 

x 2 --(4*-l), x 3 =— (4*+l). 5.040. x—.5.041. x,=—, x 2 =-(4*+3). 

2 10 4 4 8 

nk 

5.042. x—. 

5 

, , sin 3x 

5.043. □ 2sin 2 3x—tg3x, cos3x#0; 2sin 2 3x--; 2sin 3xcos3x=sin3x; 

cos 3x 

nk 

1) sin3x—0, 3x=*nk; x, ——; 

x n 

2) 2sin3x cos3x=l; sin6x—1, 6x = - + Ink; x 2 ——(4/c+1). ■ 

2 12 

5.044. X, —- (2Jt+1), x 2 =(-l)* —+—. 5.045. x,=n(2Jt+l), x 2 —(3it±l). 
4 12 2 3 

5.046. x«- (2Jt+l). 5.047. f,<=- (2*+l), / 2 «- (2*+l). 

6 2 3 

5.048. □ 1 + sin 2x—cos 2 3x+2sin 3x cos 3x+sin 2 3x; 

1+sin2x—1+sin6x; sin 6x—sin2x—0; cos4x sin2x«=0; 

nk 

1) sin2x—0; Zx—nk; x,——; 

2 

n n 

2) cos4x—0;4x——|-n k\ x 2 —~ (2k+ \). ■ 

2 8 

5.049. x,-7*. x 2 -~ (2k+ 1). 5.050. x, -- (4*r-H I), x 2 — (4*+ 3). 

4 8 -20 

( l+cos4x 1— cos6x\ 

- 2 -"-)’ 

2sin4x cosx—cos4x+cos6x; sin4x cosx—cos5x cosx; 


1) cosx—0, x, — -+nk; 

(n \ (n x\ (n 9x\ 

2) cosSx—sin4x; cos5x—cos | —4x 1-0; sin ( -H — ) sin ( —— 1—0; 

\2 J \4 l) \4 2/ 

pa no.iyHHMt 

n x n 

а) -H——nit, x—-(-2 nk — 3th 3HaieHH8 bxooct b pememie x,; 

4 2 2 

9x n n n Ink 

б) -—nit, 9x—-+2wt; x 2 ——I-. 

24 2 18 9 

Otbct: x, - J (2*+l), x 2 -^ (4*+l). ■ 

2 18 
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it 2nk n n 

5.052. X[ =- (2fc+1), x 2 =—. 5 - 053 ' x » = g ( - 2k + 1J ’ * 2 = 4 (4Jt_ *>• 

5.054. x=— (2*+l). 

12 

5.055. □ 2 (cos 2 3x+cos 2 4x+cos 3 5x)=3; 1 + cos6x+1+cos8x+1+cos10x = 3; 
cos 6 x+cos 8 x+cos 10 x= 0 ; cos 8 x+ 2 cos 8 x cos 2 x= 0 ; 

n it 

1 ) cos 8 x= 0 , Sx=- + nk; X|=— ( 2 fc+l); 

2 16 

1 2 n it 

2) cos2x= —, 2x= ±—i-2njfc; x 2 =- (3fc±l). ■ 

2 3 3 


5.056. x, =- (2k+ 1), x 2 = n (2k + 1), x 3 =-(2*+1). 5.057. x, = wt/2, x 2 =wt/5. 
4 5 7 

5.058. X( = Jtfc/2,x 2 = nit/9. 5.059. z,=- (2* + l),z 2 = — (2Jfc+l).5.060. x,=- (2Jfc+l), 

4 14 2 

2 rtfc it 

x 2 =—, -* 3=7 ( 2 fc+l). 

5.061. □ 4cosz'2cos (60°—z) cos (60° +z) +1 =0; 

4cosz (cosl20°+cos2z)+l=0; — 2cosz+4coszcos2z+l=0; 

—2cosz+2 (cos3z+cosz)+1 =0; cos3z=—3z= ±120°+360° k; z»= 

= ±40° +120° /t. ■ 

5.062. z=.(-l)*10° + 60° it. 5.063. x, =7 (U+l), x 2 =^(2fc+l). 5.064. x,-y, 

nk nk n nk 

x 2 =—. 5.065. X| =—, x 2 =— ( 6 Jfc±l). 5.066. x=—. 

7 2 12 10 

5.067. □ 2cos (x+1) sin2 (x+l)=2cos3 (x+1) sin4 (x+1); 

sin3 (x+l)+sin (x+l)=sin7 (x+l)+sin (x+1); 

sin3 (x+1)—sin7 (x + l)=0; sin2 (x+I) cos5 (x+l)=0; 

nk 

1 ) sin 2 (x+l)= 0 ; 2 (x+l)= 7 ifc; X! -- 1 ; 

2 

2) cos5 (x+l)=0; 5 (x+ !)=-+«£; x 2 =— (2A + 1)—1. ■ 


5.068. /, = nk, < 2 =- (6k± 1). 5.069. Xi = nk, x 2 =-(3k+l). 5.070. x=— (3*:+1). 

5.071. x,=^ (4Jt + l), x 2 —~ (4fc+l). 

5.072. □ 3aMeTHM, ito 

2cos x cos 2x=cos 3x+cos x, 

2sin ^-+x^ sin ^-+4x^ = cos3x-cos ^- + 5x^, 

2 sin ^-+4x^ cos -5x^=sin - x^j - sin (n-9x). 

Toma nojiy’tHM 

cos 3x+cosx=cos3x+sin5x+cosx—sin9x; 
sin9x—sin5x=0; sin2x cos7x=0; 
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nk 

1) sin2jc=0; 2x=nk; x { =—; 

2 

n n 

2) cos 7 jc=0; 7jc=- (2/1+1); *2“— (2k + 1) — 3to peiueHHe BuooiaeT saaie- 

2 14 

hhi - (2k + 1) H3 pemeHHH X\. Hct/noiHB yxa3aHHue 3Ha<ieHHS H3 jcj, nojiysiHM 
n 

OTBer =nk, x 2 = — (2k + 1). ■ 


n nk n nk 

5.073. X\ =nk, x 2 =- (6fc±l). 5.074. x=—. 5.075. jc = - (2*+l). 5.076. x=—. 

6 6 9 4 

5.077. *=— (4/t- 1). 


/ 

5.07*. □ 3aMeHHB 2sin 2 - Ha 1 — cosf, HMeeM: ctg/-sin/=l —cos t; ctg/— 1 = 
2 

cos /— sin t 

= sinf—cosf; sin r^0;-= sinr—cos/; (sin 1 — cos() (sin ( + 1)=0. Ot- 

sin / 

ciona nonyHHM: 

n 

1) sin/—cos/=0, tg/=l, t\=-+nk', 

4 

n 

2) sin / = -1, / 2 =-1-2 nk. ■ 

2 


5.079. /=-(4Jt+l). 5.080. jcj =2nJt, (4fr+l), x 3 =~ (4fc-l). 

2 2 4 

5.081. x~- (4Ar+l). 5.082. x — (2*+l). 5.083. x«- (3*±1). 

4 4 3 

_ x 

5.084. □ 3aMeaaa 2cos 2 - Ha l+cosx h paa.-iaras jiesyw sacn. ypaBHeHaa na 
2 

MHoxHTejiH, HMeeM: cos s x+cos 2 x— 2 (1 +cosx) = 0; cos 2 x (cosx + 1)— 

, — 2 (l+cosx)=0; (14-cosx) (cos 2 x— 2)—0; cos 2 x—2#0, Tax xax |cosx|^l; 
1 +cosx=0; cosx = — 1; x^n+2nk. ■ 

5.085. x=- (4/t+l). 5.086. x,-- (2k+l), x 2 =~ (6*±1). 5.087. x=- (2*+l). 

4 4 6 4 

5.088. □ Jle&as iacn> ypaBHCHHa onpeae.ieaa npH sinx/0. 3aMeHHB 2sin 2 x Ha 
1 —cos 2x, a 2cos 2 x Ba 1 + cos2x, noJiynHM KBaxrpaTHoe ypaBseHHe OTHOcme- 
jctHO cos 2r. 


l+cos2x 

6-(1 4-cos 2x) = 3; 6 + 6cos2jc— 1 4-cos 2 2x=3 — 3cos2x; 

1 —cos2x 

cos 2 2 jc+ 9 cos 2 jc+2 = 0. 


Tax xax 


-9-V73I 


cos2x=- 
+ nk. U 


j_ 2 

-9 + ^73 
■-;- ,2x- 


± 


> 1 , 

arccos 


-9-V73 

to cos 2x#- ; cjieaoBaTenbBO, 

_ 2 _ 

v/73-9 1 V73-9 

-1-2 nk- x= ±- arccos-h 

2 2 2 
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t+i n n 1 * n nk 1 

■ ■*”(-•) - + nk. 5.090. x, =- (4* + ])--, x 2 = (-l) — 

6 4 2 12 2 2 

x=(— l) k — hrtk. 5.092. x=- (2k+l). 5.093. x = ±arccos0,8+2n/t. 

6 4 

x=(—1)* + ' -+nk. 5.095. Xj*=(— 1)* -+nk, x 2 =- (4Jfc+l). 

6 _ 6 2 

, 3±v/9-8 , , 1 

□ tg 2 3x =-; tg 2 3x = l; tg 2 3x=-; 

4 2 

n n nk 

tg3x=±l, 3x =±-+nk; xi = ±—+—. 

4 _ 12 3 

V2 ^2 \ nk 

tg3x=±—, 3x=+arctg— +nk; x 2 = ±- arctg-1—. ■ 

2 2 3 2 3 

x = - (3Ar±l). 5.098. z=— (6A:± 1). 5.099. z=- (2Ar+l). 5.100. x=— (3fc±l). 
6 12 4 3 

□ Bocnoju.3yeMca TOxaectBOM 1 = (sin 2 x+cos 2 x) 2 , orryna sin 4 x+cos* x- 

= 1 — 2sin 2 x cos 2 x=l—sin 2 2x. Toraa nojiyauM 1—sin 2 2x= 1 — sin 2 2x+ 
2 2 
1 n n 

H—; 1 —2sin 2 2x=0; cos4x=0, 4 x=- + nk; x=- (2k+l). ■ 

4 2 8 

x = ^ (4fc+l). 5.103. x=^ (41fc+l). 

□ ypaBHeme onpeaejieHO tips sinx#0, cosx^O. ITpeo6paayeM ero jieByio 

HacTb: 


3 /sin x cos x\ 

7 + 2sin2x+- I-1-) = 

2 \cos x sin x) 

3 (sin 2 x + cos 2 x) 3 

=7 + 2sin2xH-=7 + 2sin2x4-. 

2sin x cos x sin 2x 

-7-5 -7+5 1 

MMeeM: 2sin 2 it+7sin2x+3 = 0; sin2x^-=— 3; sin Zx= ——- =— , 

4 4 2 

*+i* , *+i n nk 

2x=(— 1) — hrzk; x = (—l) 1 . ■ 

6 12 2 

n k n nk 

x=— (4/fc+I). 5.106. x=(-l) —+—. 

12 12 2 

□ ypaBHeane onpeneneHO npa sinx^O, cosx#0, cos4x#0. Tax aax tgx + 
222 (n \ 

+ctgx=-, to -=-, OTKyna sin 2x=cos4x, cos I—2x ) — 

sin2x sin2x cos4x \2 ) 

—cos4x=0: sin f-+x\ sin ( —3x^1=0; 

\4 ) \4 ) 

( n \ n n 

—+x 1=0, —t -x=nk; xi =- (4k— 1); 

4/4 4 

( n \ n n 

-—3x1=0, - —3x=— nk; x 2 =— (4k + 1) — 3TO peuierae BtnoaaeT 
n 

xi, noaTOMy x=— (4fc+1). ■ 


(H- 


BKjnoiaeT 
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n 13 

5.108. x=- (3*±1). 5.109. x = H — arccos -+nk. 

3 2 4 

5.110. □ Ilpeo6pa3yeM jieByio tacn. ypaBHeraa: 

2sin s x— sinx—cos2x=sinx (2sin 2 x— l)-cos2x= —cos2x (sinx+1). 
HMeeM (1 + sin x) cos2jc= 0, OTiyaa nonyuM: 

n n 

1) sinx= — 1, x=- h2nk; xi =- (4Jt— 1); 

2 2 

2) cos2x=0, 2x=- + nk; x 2 =- (2Jfc+l). ■ 

2 4 

x \ m ~ (4*+3), jc 2 =- (6jt±l). 5.112. x=- (3k+ 1). 

4 6 6 


5.111. 

5.113. □ ypaBHeHHe onpeflejieno npa sinz^O, l+cosz^0. HMeeM 


cos Z 
sinz’ 


sinz 2sinz —cosz 


1+ COSZ 


= 2 - 


sin 2 z = 2sinz—cosz+2sinz cosz—cos 2 z; 


l+cosz sinz 

1 k n 

1 +cosz=2sinz (l+cosz); rax rax 1 +cosz#0, to sinz=-, z=(— 1) - + 

2 6 

+ nk. 


5.114. 

5.115. 




□ Tar tu cosx=0 He XBjuercx peiueHHeM ypaBaeHM, to, pa3fleJiHB Ha cos x, 

i - * 

nojiymM tg 1 2 x—2tgx—3=0; tgx=l±vl+3 = l±2; tgx= —1, xj=- (4*:—1); 

4 

tgx»3, x 2 =arctg3+n*. ■ 


5.116. x=-(3*±I). 
9 


5.117. X(=n*—arctg3, x 2 =-(4*:+l). 

4 


5.118. x\**nk. 


X2 ~a 


(2*+l). 5.119. x,=2»dfc, x 2 =- (4ifc+l). 

2 


5.120. □ sinz=sin 2 z+cos 2 z—cosz; sinz= 1—cosz; 

z z z z zz 

2sin - cos -=2sin 2 cos -^0; tg 2 —tg -=0; 
2 2 2 2 2 2 


1) tg - =0, l=nk; Zj =2 ji*; 

2 2 

z z Jt Jt 

2) tg- = \,-=-+nk; z 2 =-(4k+l). ■ 

2 2 4 2 

« 

5.121. Zi = 2arcctg3+2n*, z 2 = -2arctg7+2nA:. 5.122. xi-nk, x 2 =- (4£+l). 

4 

jt Jt 3 

5.123. Xi=- (4it+l), x 2 = arcctg 5+nk. 5.124. x t =- (4fc+l), x 2 = 2arctg -+2rk. 
4 2 5 

it 

5.125. Zi=- (2/t+1), z 2 =arctg4+n*. 

5.126. □ 4sin 2 x—4sinx cosx+2cos 2 x=sin 2 x+cos 2 x; 

3sin 2 x—4sinx cosx+cos 2 x=0, cosx^O; 
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3tg 2 x—4tgx4-l=0; tgx =-; 


1) tgx=l, JC| =—hnk; 

4 

1 1 

2) tgx=- x 2 = arctg -4-re*. ■ 

3 3 

n 1 re 3 

5.127. xi=- (4*4-1), x 2 = arctg -4- nk. 5.128. x ( =- (4k— 1), x 2 — arctg - + nk. 

4 2 4 4 

3 z 3z 1 / 3z 3z\ / 3 z 3z\ 3z 

5.129. □ 42sin — cos—)-- I cos 2 -sin 2 — =3 sin 2 —hcos 2 — ), cos 2 —?*0; 

2 2 3\ 2 2/ V 2 2/ 2 

3z 3z 3z 3z 3z 3z 6 ±4 

24tg — 4-1 — tg 2 — = 9tg 2 —4-9; 5tg 2 -12tg—4-4 = 0; tg—=---; 

2 2 2 2 2 2 5 

3z 2 Ink 

1) — = arctg24- nk\ z\—- arctg2H-; 

2 3 3 

3z 2 2 2 2re* 

2) — = arctg-4-re*; z 2 =-arctg-4-. ■ 

2 5 3 5 3 

re 2 2re* re 1 nk 

5.130. Z[=—(41:4-1), z 2 =-arctg54-. 5.131. fj =—(4A:— 1), t 2 =- arctg54-. 

10 5 5 12 3 _ 3 

, it Jl 

5.132. JCj =— (4*4-1), x 2 =re (3*±1). 5.133. Xj =- (4k— 1), x 2 = ±arctg-I-re*. 

4 4 2 

xx x x x x re 

5.134. □ l-cosx=2sin-, sin-#0; 2sin 2 - = 2sin-; sin-=>1,-=-4-2n*; 

2 2 2 2 2 2 2 

x=re (4*4-1). ■ 

5.135. x,=n*, x 2 =- (4*4-1). 5.136. x=- (4* 4-3). 5.137. z = (-l)* + ‘ -4-—. 

4 4 12 2 

1 — tg20° tg40° 

5.138. □ tg x (tg 20° 4- tg 40°) = 1 — tg 20° tg 40°; tg x =-; 

tg20°4-tg40° 

1 

tgx =-;tgx=ctg60°; tgx=tg30°; x = 30°4-I80°*. ■ 

tg (20° 4-40°) 

5.139. x=60°4-180° *. 5.140. x=- (4*-1). 5.141. f, = -31°4-180° *, r 2 = 89°4- 
4-180° *. 5.142. x= ±40° 4-120° *. 5.143. x = n*/8. 

, , >/2 <s/2 

5.144. □ 2sinz cosz (sin z—cos 2 z) =—; —sin2zcos2z=—; 

4 4 

■J 2 *+i n *+i n nk 

sin4z=-;4z=(—1) -4-re*;z=(—1) —I—. ■ 

2 4 16 4 

5.145. I=— (4*4-1). 

16 

cosx sinx tgx-l4-tgx4-l 

5.146. □-4-2---=4, sinx3*0, cosx3*0, |tgx1#l; 

sinx cosx tg 2 x— 1 

cos 2 x—sin 2 x 4tgx 2 cos 2x 

-4— -=4;-2tg2x=4; ctg2x-tg2x=2; 

sinx cosx tg 2 x—1 sin2x 
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cos 2* sin2x 2cos4x it it 

--=2;-= 2; ctg4x=l; 4x=-4nfc; x=— (4*41). 

sin2x cos 2x sin4x 4 16 

5.147. x=— (6*41). 5.148. (2*41), t 2 =itk. 5.149. x=- (2*4-1). 

h 

4cosx 


5.150. □ 


smx 


-4sin 2 2x41 = 0, sinx^O; 


1 +- 


4sinx cosx4sin 2 2x+l =0; sin 2 2x42sin2x4l =0; 

it it 

(sin 2x41) 2 =0; sin2x= — 1; 2x=- V2itk\ x=- (4fc— 1). ■ 

2 4 

it it ts 

5.151. x,=-(2*41), x 2 =-(4*4l). 5.152. x, =itk, x 2 = (-l)-4—. 

2 8 6 2 

5.153. X| =n (2*4l), x 2 =(— l)*-4n*. 

4 

5.154. □ 5 (l4cosx)=24(sin 2 x4cos 2 x) (sin 2 x—cos 2 x); 

545cosx=24(1— cos 2 x)— cos 2 x; 2 cos 2 x45cosx42=0; 

-5-V25-16 -5-3 -543 1 2n 

cos x -=-= — 2, cosx=-= —; x =— (3^zb 1). ■ 

4 4 4 2 3 

5.155. x,=~ (2*41), x 2 =(-l)*-4n*. 5.156. / 1= =(-1)* *4**, f 2 =- (4*41). 


5.157. □ 


sin 2 x—2 


x x 
4sin 2 - cos 2 —4cos 2 - 
2 2 2 


„ x x 
-stg 2 -, cos - 9 * 0 ; 
x 2 2 


sin 2 x—2 


IH-) 


4cos 2 


x 2—sin 2 x „ x 

*tg J -=tg 2 

2 , x x 2 

4cos 2 - cos 2 - 
2 2 


JC X 

2—sin 2 x=4sin 2 - cos 2 2—sin 2 x=sin 2 x; sin 2 x=l; sinx=±l; 

2 2 

it 

x=-4Jtfc. ■ 

2 

je it it nk 

5.158. x=-(6*±l). 5.159. xi=-(2*41), x 2 =-(4*4l). 5.160. x,=—, x 2 = 

6 2 4 3 


-n^ 

4sin 2 x cos 2 x—4sin 2 x 

5.161. □ -------f-1 —2tg 2 x=0, cosx#0; 

4sin 2 x cos 2 x44 (sin 2 x—1) 

4sin 2 x (cos 2 x-l) 

-— 1 — --41—2tg 2 x=0; 

4cos 2 x (sin 2 x—1) 

tg*x-2tg 2 x4l=0; (tg 2 x—l^—O; tgx=±l; x=- (2*41). ■ 

4 
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5.162. 

5.165. 

5.166. 
5.168. 


5.169. 

5.171. 

5.172. 

5.173. 

5.175. 

5.176. 


2nk n n it 

x 2 =- (4fc+l). 5.163. x=- (4it+l). 5.164. x=—(6£;fcl). 

l+sin 2 z+l+cos 2 z 16 3 16 

l+sin 2 z+cos 2 z+sin 2 zcos 2 z 11* 2 + sin 2 z cos 2 z 11* 

33=32+4 sin 2 2z; 4sin 2 2z»l; sin2z= ±~; 2z= ±- + n*; z=— (6*±1). 


n nk 1 

x=- (3fc±l). 5.167. x= —+- arcctg 
6 2 2 




12 


□ 2sin 2 ^--t-f^-2sin 2 ^--/^=2sin/; 

1 —cos ^- + 2/^—(1 —cos 2f^=2sin l; 

cos — 2t^ —cos + 2^ = 2sin /; 2sin - sin 2/ = 2sin f; -Jl 


an t cost= sin t; 


1) sinf=0, <i =nk; 

1 n n 

2) cos t — —=, < 2 = ±- + 2nk=- (8it±l). 

y/l 4 4 


jcj =— (4fc+l), 
8 


JC 2 =- (4* + l). 


5.170. x, =- (4Jt-l), 
4 


x 2 =- (4fr+l). 


*1-- (2*+l). *2=~ (4^ + 1). 
2sin (x — 15°) cos (x +15°) 1 


□ 


cos(x —15°)^0; sin(x + 15°)^0; 


2cos (x—15°) sin (x+15°) 3 
2sin2x—30° 1 2sin2x—1 1 

- = _.-=-; 2sin2x+l ?*0; 

2sin2x4-30° 3 2sin2x+l 3 

6sin2x—3=2sin2x+1; 

sin2x=l; 2x=90° + 360° k; x=45° (4/t+ 1). ■ 

f=- (2*4-1). 5.174. <=- (4*4-1). 

„coix anx l/co*x „ _cosx „sinx-f 1/cosx 

□ 9 =9 9 , cosxt*0;9 =9 ; 

cosx=sinx+1/cosx; cos 2 x=sinx cosx + l; 
cos 2 x=sinx cosx-t-sin 2 x+cos 2 x; sin 2 x+sinx cosx=0; 

1) sinx=0; x\ =nk; 


2) sinx= — cosx; x 2 =- (4k— 1). ■ 

4 

□ 3aecb cos2xt* 0, cos5x7*0. Toraa cos2x cos5x+sin2x sin5x= 
=\/2 sin2x cos3jc, cos3x=./ 2 sin2x cos 3x. OTCW.ua nojiyHHM: 


1) cos3x=0; x =-( 2 k + l ), ho npa * =3/4- 1 hmccm cos5x=0, no3TOMy 

6 

n 

Xi = ±- + n*; 

6 1 k n nk 

2) sin 2x=—=; x 2 = (—1) —I—. ■ 

s/2 8 2 
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5.177. *=*(-1)* ^ + nk. 5.178. x t (6Jt + l), x 2 =y (3fc+l). 

5.179. □ 3aeci cos 6x^0. CneapavnjibBD, sin 6x cos 2x—sin 2x cos 6x= 
=*2sin4x cos6x; sin4x=2sin4x cos6x, orcyaa nonyiHM: 

nk nk 

1) sin4x=«0; x=—, ho npH k^2J +1 HMeeM cos6x=0, noarOMy X\ ** —; 

4 2 

1 n 

2) cos6x=~; x 2 =— (6£+l). ■ 

2 18 


it J2 n 

5.180. X| =— (6fc±l), x-i = nk. 5.181. x\ =jik, x 2 = ±arctg —, x 3 =- (3fc± 1). 

15 2 3 

5.182. □ 3anHmeM aamoe ypaBHeme b bh ae 2sin 2x 2sin6x cos4x+cos 12x=0 h 
npeo6pa3yeM wo JieByio qacTb: 

2sin2x (sin 10x+sin2x)+cos 12x = 2sin2x sin 10x+2sin J 2x+cos 12x= 

=cos 8x—cos 12x+2sin 2 2x+cos 12x=2cos 2 4x— 1 +1 —cos4x= 

=cos4x (2cos4x— 1). 

HMeeM cos4x (2cos4x—1)=0, OTxyaa noayHHM: 

1) cos4x=0; x t =~ (2Jt+l); 

8 

1 tt 

2) cos4x=—; xj*=— (d*±l). ■ 

2 12 


nk n n n nk 

5.183. x,=y, x 2 --(2*+l). 5.184. x,=-(2*+l), x 2 «-(3*± 1). 5.185. x,~y, 

x 2 »— (2Jfc+-l). 5.186. x 1 -2j*. x 2 »- (2* + l), x 3 »- (4*-l). 

24 2 4 

5.187. □ HMeeM tg (120°+3x) + tg (40°+x) = 2sin (80° + 2x). IlycTb 40° + x=y; 
Torna 

tg3y+lgy=»2sin2y; cos3y#0, o-rxyaa cneayeT cosy^O; 
sin 4y sin 2y cos 2y 

-—2sin2y;-= sin 2y. 

cos y cos3y cosy cos3y 

Orcioaa noayHHM: 

1) sin2y«»0; Tax xax cosys*0, to siny=0, t. e. yj = 180° ft; 

2) cos2y=ajsy cos3y; 2cos2y««cos4y+cos2y; cos2y—cos4y=0; sin3yx 
x an y -»0; an3y—0, y 2 « 60^ ■ k (bto pemeHHe BuuoHaer y]). 

Otbct; x~ 60° it— 40°. ■ __ 

J\l-\ 

£.188. X, =** —5°+60° k, x 2 = 70°+90° k. 5.189. X] = Ink, x 2 = + arccos——-I-2a*. 

_ 4 

nk 1 Vl7-1 

5.190. It =— (ifc#4/+2), I 2 — ±-arccos- hnk. 

4 2 4 

sin 2x cos 3x cos 5x 

5.191. □-—-1-—0, sin 3x^0, sin 5x#0, cos 2x^0; 

cos 2x sin 3x sin 5x 

sin 2x sin 3x—cos 2x cos 3x sos5x cos5x cos5x 

----h-«=0;-1--“0; 

cos2xan3x an5x cos2xsin3x sin5x 
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1) cos5x=0; xi =— (2t+l); 

10 

2) 2sin5x—2cos2x sin3x=0; 2sin5x=sin5x4-sinx; 
sin5x—sinx=0; sin2x cos3x=0; 

jtJfc jt 

X 2 = —, fc#2/, Tax xax npH stom sin3x=sin5x=0; xj=- (2fc+l) stmoiaer 
2 6 

pemeaHe x 2 .. 


Otbct: xi=—(2^+1), x 2 =-(2*+l). ■ 

10 6 

5.192. z\=nk, z 2 =— (2£+l). 

16 

5.193. □ 3aecb cos 5/^0, oncyaa cjien ,yer cos / 5*0. Toraa 


sin/ 


sin 5/ 


cos t cos 1 St 


—0; an/cos/—sin5/cos5z=0; sin2/—sinl0/=0; 


cos 5/ cos 1 / 
sin4/ cos6/ = 0. flajiee hmccm: 


1) cos6/=0; z,=-(2*+l); 

nk 

2) sin4/=0, /= —; npa stom k^Al+2, nocxo.ii.xy cos St ^0, cieflOBarejn.HO, 

4 

it 

ocraioTca maiemis /—-(2Jfc+l), /=«*. Ho nepBaa aacn, pememis bxoaht 
4 

b tj a, 3 Hanrr, ti-nk. ■ 


5.194. /,=**, / 2 =-(6*±l). 5.195. /=- (2* + l). 5.196. /,-=- (2Jt+1), **3/+l; 
6 4 6 

nk 

<2“~. k^Sl. 

1 

5.197. □ 3aecb tgx# ±—=, cosx/0. IIpeo6pa3yeM -leByro lacn. ypaaHCHHx: 

V3 

3cos 1 x—sin 1 x 2cos 2 x+cos2x l+2cos2x 


tg*—7- 


- = tgx- 


-=tgx- 


cos 2 x—3sin 2 x cos2x—2sin J x 2cos2x—1 

sinx+2sinx cos2x sinx+sra3x—sinx 

--=-=tg 3x. 

2cosx cos2x—cosx cosx+cos3x—cosx 

Torna tg3x=sin 6x, oTxyaa nonyiHM: 

nk 

1) sin3x=0;xi=—; 

, 1 n 

2) cos 2 3x=-, 1 +cos6x = l, cos6x=0; x 2 «=—(2*+l). ■ 

2 12 

5.198. z=-20°+60° it. 5.199. /=- (2*4-1), *#7/4-3. 

7 

5.200. □ nycn. y=35°+x. Toraa tgy tg (45°+y)=-, cosy#0, tg(45°+y)#0; 
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5.201. 

5.204. 

5.205. 
5.207. 


5.208. 

5.211. 


5.212. 

5.213. 


l+tgy 2 1 

tg y- -=-; 3tgy+ 3tg 2 y = 2—2tgy; 3tg 2 y+5tgy-2 = 0; tgy, =-; 

l-tg>- 3 j .3 




1 


2sinz cos z sinz 2sin 2 z 


1 1 

-+- 


tg>> 2 = -2; jcj =aictg 35°+ 180° ‘k; xj = -arctg2—35°+ 180°'fc. ■ 

x=45° + 180° k. 5.202. x, , x 2 ~— (2Jt+l). 5.203. (6*±1). 

_ 4 12 6 

1 ^73-7 n 1 

jci = ±- arccos- \-nk, x 2 =- (3Jfc±l), *3=+-arccos I 

2 _L2__ 3 2 

■Jl+s/2 n nk it 

Zi = ±arccos- \-nk , zt=- (3fc+l). 5.206. t< =—, t 2 =— (2k + 1). 

2 3 3 12 

□ 3/ject cosz#0, sinz^0. 3aMeTHM, tto 

cos2z cosz+sin2z sinz 

ctg2z ctgz+1 =- 

sin 2z sin z 

Toraa noJiyHHM ypaBHeHHe 

160 160 

—; sin 4 z+cos 4 z =— 

9 9 

Tax Kaa sin 4 z+cos 4 z+2sin 2 z cos 2 z=(sin 2 z+cos 2 z) 2 = l, to ypaBHeHHe npa- 
160 

MeT Baa 1 —2sin 2 z cos 2 z=—sin 4 zcos 4 z, hjih 20sin 4 2z+9sin 2 2z-18=0, 
9 

3 

hjih 20h 2 +9u— 18=0, rae u= sin 2 2z. OrcioAa HaxoflHM u=- (6epeM tojibko 

4 

y/2 it 

nojioxHTeju>Hbi& KopeHb). HTar, sin2z=» ±—, T.e. z=- (3k ± 1). ■ 

2 6 

z— (3*±1). 5.209. x=- (3k± 1). 5.210. z«- (6fc±l). 

3 3 6 

□ IIpeo6pa3yeM neByio aacn. ypaBHemui (aaect sinz^O, cosz#0): 

sin 3 z cos 3 z 8 sin 6 z+cos 6 z— 1 

cos 3 z sin 3 z 8sin 3 zcos 3 z sin 3 zcos 3 z 
sin 6 z+cos*z—(sin 2 z + cos 2 z) 3 — 3sin 4 z cos 2 z—3sin 2 z cos 4 z 

sin 3 z cos 3 z 

—3 (sin 2 z+cos 2 z) —6 


sin z cos z 


sin2z 

1 t + i n nk 

CjieaoBaTejitHO, sin 2z = —, OTsyaa z = (— 1) — +- 


12 2 


n k 1 nk 

t\=- (4fc+l), f 2 = (— 1) - arcsin (1-V3)H—. 
4 2 2 


□ Bocnojn> 30 BaBiiiHCb (JiopMyjiOH sin 2x= 


2tgx 


no.iyHHM ■ 


2tgx 




1 + tg 2 JC l+tg 2 X tgx 

= 3; 4tg 2 x+2 = 3tgx+3tg 3 x. 3aMeTHM, tto tg;c= 1 — peiueHHe stoto ypaBHe- 
n 

hhh; 3HaiHT, x=- (41:+1). flpyrHX pemeaHH aer. fleHCTBarejibHO, 3tgx— 
4 

-4tg 2 x+3tgx—2 = 3tg 3 x—3tg 2 x—tg 2 x+tgx+2tgx—2=(3tg 2 x—tgx + 
+ 2) (tgx— 1), rae 3tg 2 x—tgx+2^0 (nocaojitiy 2><0). ■ 
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n n 

5.214. x = - (41c + 1). 5.215. x=- (4*r— 1). 

4 4 

5.216. □ HMeeM 2sin 3 x+3sin 2 x cos x—5cos 3 x=0. Tax xax cos x=0 ae sajiseTcs 
pemenaeM ypaBHenas, to nocjie iteneHM aa cos 3 x nonyraM 
2tg 3 jc- 4-3tg 2 x— 5=0. 3aMesaeM, tto tgx=l yaoB-ieTBopaeT ypaBaeHBio, no- 
3TOMy MOXBO BiWejIHTI. MHOXHTCjn. tgX — 1: 

2tg 3 x—2tg 3 x+5tg 3 x—5tgx+5tgx—5 = 0; (tgx-1) (2tg 3 x+5tgx+5) = 0. 
Ho 2tg 3 x+5tgx+5?*0 (nocKO.TbKy Z><0). HraK, nojiynaeM otbct: x = 

=-(4Jfc+l). ■ 

4 

n 1 nk n n 

5.217. x,=- (4A: — 1), x 2 =- arctg2+—. 5.218. x 1= - (4fc—1), x 2 =- (6A:± 1). 

8 2 2 2 3 

5.219. □ — sin 3 2x + 3sin2x cos 3 2x + 2cos 3 2x = 0, cos2x#0; 

n 1 

tg 3 2x-3tg2x~2=0; (tg2x+l) 3 (tg2x-2) = 0; X\=- (4fc-l), x 2 =- arctg2 + 

8 2 

nk 

+—. m 
2 

n n 1 1 nk 

5.220. z=— (3fc± 1). SJ.11. xi =— (4ifc+l), x 2 = — arctg 

3 16 434 

5.222. □ 4sin 4 x= 1 —cos4x+12cos*x; 4sin 4 x—2sin 3 2x—12cos*x=0; 

2sin 4 x—4sin 3 x cos 3 x—6cos 4 x=0; tg*x— 2tg 2 x—3=0; u 1 — 2u— 3=0, nte 
u=tg 2 x; u=3 (6epeM to.-u.ko noao*HTeju.HUH Kopeat). Otbct: 

x ~~ (3fc± 1). ■ 

5.223. x=- (6k± 1). 5.224. z, =- (2Jt+l), z 2 =- (3Ar± 1). 5.225. z=- (3*±1). 

6 8 6 3 

5.226. □ HMeeM 6cos 3 2/ + 2sin 3 2/=cos4c (3cos2f—sin20, t. e. nojiaraeM 

3cos2( —sin2c#0 a, 3HaTOT, tg2f#3. Tax xax cos4f = cos 3 2f—sin 3 2f, to, 
pacxpuB cko6kb h paa/tejiHB Ha cos 3 2/#0, no.iyiHM 

6 + 2tg 3 2< = 3 - 3 tg 3 It - tg It + tg 3 2f; 

tg 3 2t + 3tg 3 2t+tg2/+3=0; (tg2c+ 3) (tg 3 2/+l)=0; 

1 nk 

tg 3 2f+ 1 ?t0, tg2/= — 3;/ =— arctg 3+•—. ■ 

2 2 

4 

5.227. I =arctg - + 2nk. 

5 

5.228. □ 3anncaB ypaBHCHHe a Baae 

sin 3 f+2sin< cost—sin 3 I— cos 2 1 

tg t~ -—-, 

cos 2 /—2sint cos/+sin 3 Z+cos 3 1 


, 2tgf—1 

pa3ite/[HM HBCJUSTCJIb B 3ERMeHRTSJIb Ha COS t (COS 0).' tgf =- 

2—2tg/+tg 3 t 

tg 3 / — 2tg/+2^0 (nocxojn>xy D< 0), cnenoBaTe.-u.HO, tg 3 /—2tg 3 < + 1 =0; 

, »i l+v/s 

(tgi-1) (tg 3 /-tgr—1)=0, oTKyaa () =- (4fc +1), r 2 = arctg- + nk, t 3 = 

_ 4 2 

i-Vs 

= arctg-l-nfc. ■ 
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5.229. x t — (2k4l), 


x 2 =- (4k 41), 
4 


* 3 = — aioXgl+nk. 


5.230. *,=- (4Jt-l), 
4 


/ yjT\ ( y/2\ 

x 2 «»arctgl 1+— j+jck, x 3 =arctg I 1-—l4nk, 

5231. □ 3aea. 2cosx—sinx#0, t. e. tgx^Z Tor.na sin 3 x 4 cos 3 x =(cos 2 x — 
— sin J x) (2cosx—sinx); cos 3 x—2cosx sin 3 x-sinx cos 3 x=0, oncyna no- 
JiyHHM! 


1) cosx=0; X] =- (2k 41); 

2 

2) 2sra 3 x4sinxcosx—cos J x=0, cosx^O; 2tg 3 x+tgx—1 

In 1 

tgx=-; x 2 =- (4k—1), x 3 =arctg -4nk. ■ 

2 4 2 

n 1 nk 1 

5.232 x, =- (4k— 1), x 2 =- aictg5-l—. 5233. /■ = arctg - + nk, 

8 2 2 2 


=0; tgx=-l. 


r 2 =arctg - 4 *k. 


n 2itk 2 nk 

5234. /«- (4k4-1). 5.235. x, - -, x 2 =-. 

2 5 3 

5236. □ 3aMeTHB, tto 1 4sin2z=(sinz4cosz) J , a cos2z=(sinz4cosz) (cosz— 
— sinz), paajioxHM jieByio aacTb ypaBHeHHa Ha mhoxhtoih: (sinz4-cosz) x 
x (sinz4-cosz4-1 4-cosz—sinz)»0; (sinz 4 cosz) (1 42cosz)=0_ OTCioaa 

hmccm: 


n 

1) sinz4-cosz-0;tgz= —1; Zi—- (4k—1); 

4 

1 2* 

2) 14-2cosz« 0; cosz»--; z 2 ——(3k±l). ■ 

5237. x«—(3k±l). 5238. x-- (2k4-1). 

5239. □ 3&J4CTHB, tto (cos x— sin x) 3 — 1 — sin 2x, a cos* x— sin* x■*(cos 1 x 4 
4sm 3 x) (cos 3 x—sin 3 x)«cos2x, nonyiHM 1—sin2x4cos2x—sin2x cos2x« 
«0; 1—sin2x4-cos2x (1 — sin2x)«0; (1 — sin2x) (1 4 cos2x)=0, OTKy.ua 

x, 1 "- (4k4-1), x 2 “~ (2k+l). ■ 

524a x, -- (4k-1), x 2 «- (6k± 1). 

4 6 

5241. □ sin 3 x4l —cosx—sinx (1 —cosx)4ctgx*0, sinx^O; 
sin 3 x4-sin 2 x cosx—sinx cosx—sin 1 x4-sinx4cosx»0; 

(sinx4cosx) (sm 3 x—sinx4l)=0, sin 2 x-sinx4l#0; sinx4cosx*»0; 

tgx« — 1; x«- (4k— 1). ■ 

4 

5242 x—^ (4k—1). 5243. f=^ (2k4l). 

5244. □ sin2x cos2x sinx4sin2x sinx—(14cos2x)=0; 

sin2x sinx (cos2x41)—(1 4cos2x)-0; (sin2x sinx—1) (1 4cos2x)=0; 

n 

sin2x sinx-l#0; cos2x= — 1; x=-(2k4l). ■ 

2 

5245. x 1 «-(2k4l),k*3f4l,x 2 =—(2k4l). 5246. x=(-l)*-4nk. 
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5.247. 

5.248. 

5.249. 

5.251. 


5.252. 

5054. 

5056. 

5057. 

5058. 


X\ «*- (6*+l), x 2 = arctg 
6 


□ 2sinx cos a:—2cos : 


*x+4 ^sinx— 


+nk, x-}=*nk— arctg { 1 + 
sin x—cos x' 


hll\ 


COSX+- 


(sinx—cosx) (cosx-I-2h -J=0, cos* 

\ cosx/ 


( ,r T/ 

^ = 0, cosx#0; 


cosx 

x+2cosx+2/0; sinx—cosx=0; 


tgx=l; x=- (4fc+l). ■ 

4 

x, = ±-+- (8k-1), x 2 =- (4fc— 1). 5050. x,=- (4*r— 1), x 2 =- (4fc+l), 

68 8 2 4 

X 3 = 2 nfc. 

cos x sin x 

□ -=sinx+cosx, sinx^O, cosx#0; 

sin x cos x 

cos*x—sin*x=sinx cosx (sinx+cosx); 

(sinx+cosx) (cosx—sinx—sinx cosx)= 0 ; 

it 

1) sinx+cosx=0; tgx= —1; x t -- (4k— 1); 

4 

2) cosx—sinx—sinx cosx=0. ITojioxhm cosx —sinx=y; Toraa (cosx— 

1 — y 2 

— sinx)*=_y* hjih 1 — 2sinx cosy=.y*, t. e. sinx cosx=-. PeinaeM nojiy- 

1 -y 2 r 

lenHoe KBanpaTBoe ypaBHeirae: y -= 0 ; y+2y— 1 = 0 ; —li-y/ 2 ; 

2 

cosx—sinx# —1 — yjl. Tax xax — 1— yjl< — 2 (HanoMBHM, tto 

|cosx—sinx|<>/2); 3Ha>iHT, cosx—sinx= — 1+^2; cosx—cos (— 

\2 

—x^=— \+y/2; 2 sin - sin x^= — 1 + >/ 2 ; sin^-— xj< 

k Jl -2 a 

x 2 = (—1) arcsin--H—(4fc + l). ■ 

2 4 

x, =-(4fc-l), x 2 =-(12*-I), xj=- (6k— 1). 

4 6 3 

x«- (4Jfc+l). 5.255. x=- (4k— 1). 

2 2 

□ Pa3;io*HM Ha MHOxHTejm aeBjTo aacTb ypaBHeHHa: sin 3 It (2sin*2r— 1) — 

— 3 (2sin*2< — l) = (2sin*2<—1) (sin 3 2/— 3). flanee hmccm (2sin* It— 1) x 

x (sin 3 2/— 3)=0; sin 3 2/—3#0; 1 — 2sin*2f=0; cos4f=0; (=- (2*+l). ■ 

8 

z l ~-(4k-l),z 1 =-(6k±l). 

4 6 

2 sin 2/+sin 4 J 

□ 3aecb cos f*0, sin2/f*0. IIpeoCpajyeM BupaxeaBe - 


s/2-}. 

s/2 


5.253. z — (4Jfc—1). 
4 


2sin2/—sin4f 


2sin2/+2sin2f cos2f l+cos2/ 2cos*f 


2sin2/-2sin2f cos2f 1 —cos2/ 2sin* t 


ctg* t. 
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flanee HMeeM tg J /—ctg 3 /=2ctg2/; (tg(-ctgr) (tg/+ctg/) = 2ctg2/; 
-2ctg2/(tg/+ctg/)=2ctg2/; ctg2/ (tg/+ctg/+l) = 0; tg/ + ctg/-t-l *0; 

ctg2/=0; /=- (2£+l). ■ 

it * k it nk 

5259. x— (4*+1). 5.260. x=(-l) . 

8 6 2 

5261. □ 2tgx (1 +tg3x)+tg2x (1 + tg3x)=0, cosx^O, cos2x#0, cos 3x5*0; 

(1 + tg 3x) (2tg x+tg 2x)=0; 

it 

1) tg3x= —1; x — — (4fc— 1), ho *5*31+1, Tax rax npH fe=3/+l He cymecrayeT 

12 

t«2x; 

2 tg JC r 

2) 2tgx+-—=0, tgx=0, tgx=±V2. 

l-tg J x 


OTBer. X|=jcfc, x 2 = ±arctg v^+n*, x 3 =— (4*—1), *?*3/+l. ■ 

12 


5.262. z«- (4k— 1). 

4 

2(l+cos2/)-l 

5263. □ -= (1 + 2 cos 2t) ctg t, sin / # 0; 

sin/ 


(1 +2cos2/) 



= 0 ; 


1 it 

1) cos 2/=—; t—~ (3*:fcl); 

2 3 

1—cos/ 

2) -#0, nocio;u,xy tzpa cos/=1 HMeeM sin /=0. ■ 

sin/ 


5.264. /-j (6*±1). 5.265. x=^(4*+l). 

sin , x+2sinx cosx+cos J x—2sin J x 

5.266. □ - ---= y2 sinx cos 

cos 2 x 
1+—— 


sin x (sin 2 x 4 -cos 2x) * 


_ (r 4" 

n 2 x 

V2cos (^-2xJ, 

(it \ ~J2 (it \ it (it \ 

sin2x+sm 2x =-cos -—lx ; 2 sin - cos I —2x = 

\2 J sinx \4 / 4 \4 / 

sin x \ 4 / 

1) cos ^-2x^=0; x t (4k+ 3); 


sinx#0; 


2) sinx = l; X 2 =-(4A:+1). ■ 

2 

5267. □ 3aecb cosx#0, sin2x?* 1, tgx# 1. HMeeM 

cos J x+sin i x+2sinx cosx l+tgx 

—---+ 2-5—3-0. 

cos 2 x+sin*x—2smxcosx 1—tgx 
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5 . 268 . 

5 . 270 . 

5 . 271 . 

5 . 272 . 


5 . 273 . 

5 . 274 . 


5 . 275 . 

5 . 276 . 


Pa3flejiHB 4HCJiHTe.it h 3aaMeHaTeju> nepBOH apo6H Ha cos 2 x^0, nojiyHHM 
1 + tg 2 x + 2tgx _ 1 + tgx 
l+tg 2 x-2tgx 

1+tgx 


1+tgx /l+tgxV 1+tgx 

+ 2-3=0; - +2---3=0. 

1-tgx \l-tgj t) 1-tgX 

=y. Torfla y 2 +2y— 3 = 0; yi = — 3, j>2 = 1. Hthi: 


06o3HH4HM - 

1 —tgJC 

1+tgX 

1) -= -3, tgx=2; x, =arctg2+nfc; 

1-tgx 

1+tgx 

2) -= 1, tgx=0; X 2 =nk. ■ 

1-tgx 

z=— (6Ar± 1). 5.269. x=- (4k + 1). 

18 4 

ctgz 1 ctgz tg2z 

□ IlycTb- =*y. Tocaay+- + 2=0; (y+l) 2 = 0,y#0. Tax xax-=-, 

ctg2z y ctg2z tgz 

tg2z 

to nojiyHHM-= — 1; 

tgz 

1 nk 1 nk 

z, = ±- arctgv2H—, Z2= ±- arctgvSH—. 

2 2 2 2 


2 tgz n 

- -—- - —1. tgz^O; tg 2 z=3; z=- (3fc±l). ■ 

(l-tg 2 z)tgz 3 


3cos2x 


□ 


\ sin2x/ 


cos 2x 

3 (sin2x+1) 


f—-0 

\sin2x / 


—2 (sin2x+l)=0, cos2x^0, sin 2x^0; 


-2 (sin2x+l)=0; 


1 — sin 2x 

sin2x^ —1, Tax xax npH stom cos2x=0; 

3 1 *+i n nk 

-= 2, sin2x=—;x=( — 1)-1-. ■ 

1— sin2x 2 12 2 

1 

x= +arccos -+2 nk. 

4 

□ ctg 15°+ctg (x+25°) = ctgx (ctg 15° ctg (x+25°)-l); 
ctg 15°+ctg (x+25°) 

——--- — =ctgx (npH 3TOM ctg 15°ctg(x+25°)-1*0); 

ctg 15 ctg (x+25 ) — 1 

1 


-=ctgx; tg (x+40°) = tg (90°-x); 


ctg (15°+x+25°) 
x+40°=90° - x +180° ■ *; x=25°+90 ° k. 

z=- (4k— 1). 

8 


H-sXc’vs) 


i 

=- (1 — sin2x); 
8 
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COS X 


-(1 — sin2x), cosx#0, sinx#0; 

2 8 

2ctgx- 

sinx 

sin 2 x 1 n 

-=- (1 —sin2x); 1—cos2x = 1 — sin 2x; tg2x= 1; x = (4fc+l). 

4 8 8 

5.277. x=arctg3+wit. 5.278. /, = (2A+1), t 2 =- (4/t+l). 

6 8 

( x x \ 

5.279. □ IIpeo6pa3yeM neByw i&crb ypaBHems I sin -#0, cos -#0 1: 


X X 

sin 3 - cos 3 - 


tg 2 -+ctg 2 -+2-2+- 
2 2 


•(’V c s)’- 


• 2 +- 


2 xx 

-l-2sin - cos - = 

x 2 2 

cos - sin - 
2 2 

XX XX 

sin* -+cos* - 4- 2sin 2 - cos 2 - 
2 2 2 2 


X X 

sin - cos - 
2 2 


^sin 2 -+cos 2 


/ . 2 * 2 X V 

( sm 2 -+cos 2 - I 

V 2 2 ) 


X X 

sin - cos - 
2 2 


sin 2 -+cos 2 - 

1 2 2 x x 

-=-*tg- + ctg-. 0603HaiHB 

xx xx 2 2 


sin - cos - sin - cos - 
2 2 2 2 


X X 

sin - cos - 
2 2 

X X 

tg-+ctg-*°y, nojiyiHM ypaBaerae y 1 +y— 6=0, oricyna yi = —3, y 2 =2 
2 2 

Hmccm: 

xx 2 *+i 2 

1) tg —hctg — = — 3,-=— 3;xi = (— 1) aicsin - + nk; 

2 2 sin x 3 

2) tg -* + ctg ^==2; —-2; (4*r+1). ■ 

2 2 sinx 2 


n 1 wit 

5.280. xi =-(4fc+3), x 2 =-arctg34—. 

8 2 2 

5.281. □ 3aecb cos 3x/0, cos 5x^0. nepeaeceM tg3x b npasyw lacrt ypaBHeraa; 

tg5x—tg3x=tg3x+tg 2 3x tg5x; tg5x-tg3x=tg3x (1+tg3x tg5x); 
tg5x—tg3x 

-=tg3x (npa btom 1 +tg3x tg5x7*0); tg2x=tg3x; 3x«>2x+wit; 

1 +tg3x tg5x 
x=jiit. ■ 

5.282. x-nk. 5.283. x~- (4Jt+l). 

4 
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5.284. □ ITpeo6pa3yeM tg 3jc: 


tg3x = 


2tgx 

tgxH-— 

tgx+tg2x l-tg 2 x 


1 —tgx tg2x 2 tgx 

1-tgx- 


1 — tg 2 JC 
1 — tg 2 x+2 3-tg?x 

=tgx---=tgx-—. 

1— tg 2 x — 2tg 2 x 1 —3tg 2 x 

3-tg 2 x 

Toroa ypaBHeme npaMBT Ban 37 tgx-— = lltgx, oncyaa hmccm: 

l-tg 2 x 

1) tgx=0; Xi =nb, 

3—tg 2 x 11 


2 ) 


=—; tg 2 x=25; X 2 =nk±udg 5. 


1 —Stg 2 jr 37 

5.285. □ 3aMeTHM, hto tg*x+ctg 4 'x = (tg 2 x + ctg 2 x) 2 —2. IIpeo6pa3yeM npaByio 
iacTb ypaBiieHHs: 


/ 2tgx \ 

(tgx tg2x+l) cos2x=( tgx-—+ 1 1 cos2x= 

A l-tg 2 x / 


tg 2 X+l 


cos 2x = - 


sin x x+cos x 


■ cos2x=l. 


5.286. 

5.287. 


1—tg 2 x cos 2 x—sin 2 x 

82 10 

flajiee HMeeM (tg 2 x+ctg 2 x) 2 = 2+—; tg 2 x+ctg 2 x=—. Ho tg 2 x + ctg 2 x= 

4 2 4 n 

= (tgx+ctgx) 2 —2, oncyaa tgx+ctgx= ±—=\ -= +—=; x=- (3*±1). ■ 

V3 an2 * V3 6 

f=^(3*±l). 

l-tg 2 x 

□ 3aMeTHB, <rro ctgx—tgx=-= 2ctg2x, npeo6pa3yeM aeByjo aacn. 

tg* 

ypaBHCHHa: 

2ctg2x —2tg2x—4tg4x + 8=4ctg4x-4tg4x + 8 = 8ctg8x + 8. 

3 n n 

Orcwaa ctg8x= — 1, 8x =—hnfe; x=—(4fc+3). ■ 

4 32 

5.288. x=-(4Jfc-l). 5.289. z = - (4fc+l). 5.290. 1, =- (2* + l), *#3/+l, 

4 4 3 

f 2 =^ (2*+l), fc#5/+2. 

n 1 Vl57-6 

5.291. xi =- (3k± 1), x 2 = ±- arccos- + nk. • IIojioxhti. tg 2 x-ctg 2 x=r, 

3 2 11 

Toraa tg*x+ctg 4 x=z 2 +2. 

a *+i a 

x=- (2/k+l). 5393. x = (— 1) — +nk. 

4 12 

sin2x cos 2x 8cos 2 4x+10sin 2 4x r 

□ —-—h --—=---1-4^3, sin2x^0, cos2x7*0; 

cos 3 2x sin 3 2x sin 3 4x 


5.292. 

5.294. 


sin 3 4x 



sin*2x+cos*2jc 8 


sin 3 lx cos 3 lx sin 3 4* sin4x 
(sin 2 lx +cos 2 lx) 1 —2sin 2 lx cos 2 lx 


=4^/3; 


1 


sin 3 lx cos 3 lx 
1 2 


sin 3 lx cos 3 2jc sin 4x 


=4^3; 


sin lx cos lx sin4x 


6 r -v/3 t+i it 

=4^3;-=4^/3, sm4x = — -—; jc = (— 1) —i- 

sin 4x' 2 12 


nk 

+—. U 
4 

5.295. i~-(6k± 1). 

6 

5.296. □ RvieeM sin 6jc = 2cos4.r—2; sin 6x= —4sin 2 lx. Bumtcm sin2x H3 o6eax 

nacrefi ypaBHeims: sm6x—sin2x= — 4sin 2 2jc—sin2x; 2sin lx cos4x = 

= —sinlx (4sin2j:+l). Hrax: 

nk 

1) sm2* —0, Ix-nk; x\ ——; 

2 

2) 2cos4jc+4sm2x+l =0; 2—4sin 2 2x4-4sin2x+l =0; 4sin 2 2x—4sin2x—3 = 

1 3 t+i >t nk 

=0, sin 2x=—, sin2x#-; x 2 =(—1) —I—. ■ 

2 2 12 2 

S3.W. x x =-QJc+Y), Jt 2 =~(3*±l). 5.298. *=* (2*+l). 5.299. z, = n*. 

6 9 8 

22 =~ (2Ar+l), Z 3 =- (\1k±. 1). 5.300. z x =~ (2fc+l), zi-nk, z 3 = (— l)*- + n£. 

2 6 2 6 
5301. □ ripeo6pa3yeM jieByjo iaCTb ypaBHeHHs: 


- cos (104° — 2/)+- cos 60° H — cos (284° — lt)+- cos 60° = 
2 2 2 2 
1 11 11 

= — cos (14°—2f)H — I — cos (14°—2r)+-=-- 
2 4 2 4 2 


IlMeeM sin<+cosf= !, sin i — 2sin 2 2sin - cos-=2sin 2 

2 2 2 2 

l 

!) sin - =0; l x = 360°-k; 

1 

1 < I 

2) sir. - —cos -, tg - = !; f 2 =90° (4*-+ 1) ■ 

2 2 2 

Ink n 

5J02. <i=90° k. ( 2 =±15 c 4-90" k. 5 J03. z, =-, *#15/; z 2 =— (2£+l), 

15 17 

nk 

k* 17/+8. 5J04. x=—, 14/. 

14 

5305. □ IIpeo6pa3yeM jteByw lacn. ypaBHemia, ncnonwya to, hto sin 2 z= 1 — cos 2 z 
h cos 2 z — 1 — sin 2 t. 

(1 —cos 1 z) sinz sin3z+(l — sin 2 z)cosz cos3z=sinz sin3z+cosz cos3z— 

—sinz cosz(cosz sin3z+sinz cos3z)=cos2z—sinz cosz sin4z= 

= cos2z(l—2sinz coszsin2z)=cos2z(l-sin 2 2z)=cos 3 2z. 

HMeeM cos2z=cos4z, oncyaa sinz sin 3z=0 h z—nk/3. ■ 
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71 71 Jc +1 71 7tk 

5.306. z=-(8fc±l). 5.307. jc, = Tdt, x 2 =-(2*4-1). 5.308. x = (-l) —. 

8 6 24 4 

5.309. »=- (4*+l). 5310. (=—. 

4 4 

5.311. □ 3anmueM ypasHeHne b BH«e 

cos 10x4-2cos 2 4x—cosx=2cosx cos3x (4cos 2 3x —3). 

ITpeo6pa3yeM npaByio aacTb ypaBHeras: 

2cosxcos3x (4 cos 2 3x—3) = 2cos x cos 3x (2cos6x—1) = 

=2cosx (2cos3x cos6x—cos3x)=2cosx (cos9x+cos3x-cos3x)= 

=2cosx cos9x=cos 10x4-cos8x. 


Tor.na nojiyHHM cos 10x4-14-cos 8x—cos x=cos 10x4-cos 8x, OTayaa cosx=l; 
x = 2t*. ■ 

5.312. x—ftk/l2. 5.313. x=— (6k±\). 

30 

5.314. □ IIpeo6pa3yeM JteByio aacrb ypaBaeHHs: 

(cos 2 x 4-sin 2 x) (cos*x— sin 2 x cos 2 x + sin' t x)—cos 2 2x= 

=cos*x-l-2sin 2 x cos 2 x 4-sin* x—3 sin 2 x cos 2 x —cos 2 2x = 

3 3 1 

=(cos 2 x4-sin 2 x) 2 —cos 2 2x— sin 2 2x = 1 — cos 2 2x— sin 2 2x=- sin 2 2x. 


^ajiee 


1 


1 


1 


-sin 2 2x=—; sin 2 2x=-; cos4x=l — 2sin 2 2x=-; 
4 16 4 2 


x=-(6*±l). ■ 

5.315. f, =ti (2*4-1). f 2 = * (4Jt-1). 

1 2 = — (4*— 1). 5.318. x=- (3*± 1). 

12 6 


5.316. x=- (2k + 1). 5.317. 1 , =—, 

2 3 


5319. □ (cos2f4-sin20 (cos 2 2l — cos2l sin 2f 4-sin 2 20=1 — - sin4f; 

2 


/ 1 \ 1 

(cos 2f 4-sin 20 I 1 — - sin4/) = 1 —- sin4f; 


1—- sin4<#0; cos2(4-sin2/ = 1; sin2f = 1 — cos2i; sin 2 !—sin/ cosf=0; 
2 

1) sin 1 = 0 ; i\ =tUc, 


2) sinf=cosl, tgl = l; 1 2 =- (4*4-1). 

4 


5.320. x=- (6*±1). 
6 


5.321. □ 3aecb cos2x#0, cos 5x5*0, sin 2x5*0, sin 5x^0, cos 3x5*0. Mmccm: 

cos 5x cos 2x sin 5x sin 2x 

-=tg3x, sin 7x5*0; 

sin lx sin lx 

cos7x4-cos3x cos3x—cos7x 


2sin7x 


2sin7x 


tg3x; 
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ctg7x**tg3x, 7x*—3 j c+nk; 10x=- (2*+l); x=—( 2fc+l), me fc#5/+2, 
2 2 20 
Tax xax npH /fc*5/+ 2 He cymecTByeT tglx. ■ 

5322. (2*+l), **7/+3; r 2 =^ (4*+3), *#7/+l. 5323. /, (2*+l), 

<2»^(3*±1). 

5324. □ 3aeci> sinf^O, cost#0. IIpeo6pa3yeM neByw nacn. ypaBHeana: 
sin 1 / cos 1 t sin 1 f cos 1 1 

2cos 1 r+sin 1 f 2sin 1 /+cos 1 / 1+cos 1 / l+sin 1 * 

l+sin*/+cos*/ 1 + (sin 3 /+cos 1 f) 1 —2 sin 1 / cos 2 1 2—0,5sin 1 2/ 


2+sin 1 /cos 1 f 2 + sin 1 fcos 1 f 2+0,25sin 1 2» 

Tax xax 2+0,25sin 1 2f#0, to ypaBHeme npHMeT bha 8—2sin 1 2r = 15cos4/; 

71 

7+cos 4r*15cos4/; cos4»=0,5; » =—(6fc + l). ■ % 

12 


5325. x«-(2*+l). 
8 


5326. □ 


(n x\ \2 ) r (n x\ 

□ tg (-J-= V2 cosx, cos-1^0, sinx^O; 

\4 2} sinx \4 2/ 

« (j-~) 2» (;-j) - 

-y/2 sinx cosx; sin (-—*)=>/ 2 sinx cosx; cosx^y/2 sinx cosx; 




1 sinx cos xi i 


1 sinx cosx; cosx* v 2 smx cosx; 


n n 

1) cosx*0; X| *-+27t*, nocKOjn»ry npn x=-+n (2£-f 1) He cymecTByeT 
2 2 


• 6 - 0 = 


1 * n 

2) sinx*—p; x 2 =(—1) -+nk. ■ 
y/2 4 

5327. zi*«fc, z 2 * — arctg3+nifc. 5328. xi — 2nk, x 2 =- (6Jfc±l). 5329. x=- (4fc+1). 

6 4 

sin 1 2t 1 sin 1 2t 

5330. □-=— -1, cos2<5*0, cos2(# — 1;-=tg a 2 1; 

l+cos2< cos 3 2/ l+cos2 1 

1) sin2f=0, 2i=2nk, Tax xax cos2/= —1 npH 2 t=n (2k+\); 

1— y/S 1 + 5 1 + yj 5 

2) cos 2 2/=l +cos2/; cos2/*-, cos2 -, nocxojn>xy->1. 

2 2 2 

1 1-^/5 

OTBer /[ =i7k, i 2 = ±-arccos-1 -nk. ■ 

2 2 

* 

5331. Xi»-(2*+l), x 2 --(3*+l). 5332. x*-(4/t+l). 5333. x,=— (8*r—1), 

4 6 4 24 
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JC 2 =— (8*45). 5334. / = -(4*4l). 5335. x=— (3JtH-1). 5336. /=- (3*41). 

16 4 12 6 

5337. t = nk. 5338. z x =»fc, z 2 =-(4*4l). 5339 . x=- (2*4-1). 

4 4 

5340. □ 3aecb sin2/#0, cos4f/0. HMeew 4cos 2 2/=tg4/4ctg2/; 

sin2/ sin4/4cos2/ cos4< cos2/ 

4cos J 2/ =-; 4cos 2 2/=--. Orooaa nojiytHM: 


sin 2( cos4l 


sin 2/ cos 4 1 


1) cos2/=0; f, =- (2*41); 

4 

2) 4 sin 2/ cos It cos 4/ = 1 (rar 

/ 2 =— (4*+l). ■ 

16 


rar sin2/ cos4/s*0), sin8/=l; 


5.341. xi =- (4*41), x 2 = —arctg -4 ji*. 5341 x=- (3*±1). 5.343. t= 
4 3 3 

k it nk 

= (-l) —-4-- 

12 2 

_ sin 2 /—tg 2 / 

5344. □ 3aecb sin t&O, cos/^O. npeofipasyeu BupajceHHe ■ 


tg 2 / (cos 2 1 — 1) tg* t 

- 33 - . 

ctg 2 /(sin 2 /—1) ctg 2 / 


cos 2 /-ctg 2 / 

= tg 6 1 . Toraa nojiyiBM ypaBneHHe tg 6 / 4 2tg 3 / +1 = 0; 


(tg 3 /4l) 2 =0; tg/= —1; /=- (4*—1). ■ 

4 

2 ji < n k n tik 

5.345. x=— (3*± 1). 5316. /=- (6*±1). 5347. x=(-l) — 4—. 
3 6 12 2 

5348. / = (—1)*-4 7t*. 5349. x=2/i*. 5350. x, =-(6*±1), 

6 _ 3 

* y/2 n 

5351. x=(—1) arcsin-H— (4*4-1). 

10 4 

5351 □ 3/iecb cos (/ 2 —/)#0; HMeeM tg (/ 2 — /) =• tg2, oiryaa 


x 2 =- (8k±3). 

4 


t 3 — t=2 + nk. t 1 — t — 2 — nk — 0; / = 
n 1 nk 


l±v/l+4 (24n*) l±,/944 nk 


,*» 0 . 


5.353. x=--H-. 5354. x = n*-2. 

4 2 2 

5355. □ Tax rar ctg*x>0; cos 2 2x—1^0, to npnxoaHM k CHcreMe ypaBseHafi 

('ctg i x=0, n nk 

< OTcwaa Haxo/tHM: 1) x—- (2*+l); 2) x=—, ho bo btopom 

(cos 2 2x—1=0. 2 2 

cjryaae npa *=2/ hc cymecTByeT ctgx. ItraK, nonyaaeM oraer: 

x=- (2*41). ■ 

2 

5356. x,=-(2*4l), x 2 =- (2*41). 

4 _2 


l±>/l48n* — 1 ±-v/l 44 b (2*41) 

5357. /,. 2 -, 1 3 , 4 “---, * = 0, U ?. • 

2 2 

5358. □ Tar rar |sina|<l, to paBCHCTBO sin2z—sin6z= -2 mjawoBwo iojn.ro 
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npH sin2z—— 1, sin 6z= 1. Ecjih sin 2z = — 1, to 2z—-H2wt, orayaa 

2 

n 

z— —-+nk. npH 3 thx 3Ha<KHBax z p&bchctbo sin6z = 1 BbmojiHseTcs. Hraic, 

z--(4*-l). ■ 

4 

5.359. x=4nk. 5.360. x=ink. 5361. x=— (12A+7). 5362. x = nk. 

12 

5.363. □ ITpeo6pa3yeM xeByio 4acn> ypaBHeraa: 

(sin 2 x+2sinx cosx+cos 2 x) 2 + (sin 2 x—2sinx cosx-t-cos 2 jc) 2 = 

= (1 + sin 2x) 2 + (1 — sin 2x) 2 = 2+2 sin 2 2x. 

flanee HMeeM 2+2sin 2 2x=3 — sin4x; sin4x = l -2sin 2 2x; sin 4x =cos4 jc; 
tg4x=l; x-— (4*+l). ■ 

5.364. X| -a k, X2—~ (3k± 1). 

3 

5.365. □ HMeeM sinxcosx>0, ho npH sinxcO, cosx<0 jieBaa nacTb ypaBHeims 
oipHuaTejibHa, noBTOMy sin x > 0, cosx>0. IIpeo6pa3yeM neByw nacTb ypa- 
BHeHHa: 

sinx+cosx sinx+cosx 

sin 3 x-1- cos 3 x-=(sin x+cos x) (sin 2 x+cos 2 x) = 

sinx cosx 

-sinx+cosx. 

Torna nonyaaM sinx+cosx—2-</sinx cosx=0; (,/sinx—v/cosx) 2 =0; sinx- 
n 

—cosx; tgx— 1; x—-+2«Jfc, Tax sat sinx>0, cosx>0. ■ 

4 

5.366. z, -- (4*+1), z 2 -- (4*-1). 

2 4 

5367. □ BosBeneM o6e hecth ypaBHCHHX b KBaopaT (npn btom bo3mo*ho iiosb- 
jieHae jThuihhx xopHefi, noBTOMy Bee pemeHHS cjieayeT npoBepfirrb). HMeeM: 

(1 — cos x) 2 — 1 — y/4 cos 2 x—7cos* x; 

—2cosx+cos J x—— |cosx| -y/4—7cos 2 x; 

cosx (-2+cosx)—-cosx • v /4—7cos 2 x 

(xaMexHM, tto |cosx]—cosx, Tar rat b hcxoahom ypaBHetura npaBax aacTb He 
6 ojibiue 1 , t. e. b jie Boft hhcth cosx> 0 ). OrcKwa nonyiHM: 


1) cosx=0; X) =- + nk (yaoBJieTBopseT ypaBHemno); 

2 

2) 2—cosx— y/4— 7cos 2 x; 4—4cosx+cos 2 x-4 —7cos 2 x; 2cos 2 x—cosx=0. 


1 1 

cosx—-. rtoflCTaBJiaa cosx—- b ypaBHerae, HMeeM 
2 2 

1 1 n 

-=-. HTax,x 2 —-(6*:±1). ■ 

2 2 3 

5368. x—^ (4*+l). 5369. x-2 nk. 5370. x-^ (2*+l). 


i./.-L-L,.! 

2 V V 4 16 
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5.371. □ IIpeo6pa3yeM jieByio Hacrb ypaBHeHHs: 

sin 3 x=sin (2x+x)=sin 2x cos x+cos 2x sin x= 

= 2sinx cos 2 x+cos 2 x sinx—sin 3 x = 3sinx—4sin 3 x. 


Ocraerca pemmb ypasHeme 3sinx-4sin 3 x=o sinx. HMeeM: 
1) sinx=0; X\ = itk npa jik>6om a; 


3 -a 


3 —a 


2) sin 2 x= -; 3fleci> 0<-<1; 0<3-o<4; — 3<-a<l, t. e. 

4 4 

. 3-a 

— l<o<3— npa Tajcax a cymecrByeT sin x. Hraic, 2sinx=-, 1 — 

2 

3 — a a—1 1 a-1 

— cos2x =-; cos 2x =-; x-> = H— arccos- ynk iron — l^a<3. ■ 

2 2 2 2 

n 1 m+1 

5.372. x\ =- (2k + 1) npn ;ik>6om m; X 2 =±- arccos-1 -itk npa -3<Sm<l. 

2 2 2 


5.373. x = - (4k— 1) —a 
4 


npH 


n 

a#-, 

4 


npu 


n 

a=- 

4 


pemeHHH hct. 


k m n 

5.374. x=(—1) arcsin—H— (6k + 1), 
8 6 


npa 


— 8^m^8. 5.375. x = nk - y 

2 


* cos a n 

+ (— 1) arcsin-npa jik>6om a. 5.376. x=- (4k + 1). 

2cos1 2 

an 1 x 1—sin*jc sin 1 .* 8 sin 1 * 

5.377. □ HMeeM 2 +4 2 =6; 2 H——=6. nycn> 2 =y. Toraa 


y 1 — 6y + 8 = 0, y\=4, y-i — 1. Hras: 


iin J x - 

1) 2 jt 4, nocKOJibKy sin 2 x#2; 

2) 2™ X =2, sin 2 x= 1, sinx = ± 1; x=- (2£+l). ■ 

2 


* n nk n n 

5.378. x=(-l) —. 5379. x = - (3fc+l). 5380. x=- (4* + l). 

36 6 6 4 

„ 1 

5.381. □ HMeeM 1 + sin* + ... +sin x+... -- cyMMa 6ecicoHe>iHofi reoMeT- 

1 —sinx 

pHnecKOH nporpeccHH, rae [sinx| < 1 (npn [sin jc* = 1 peineHidS HeT). Orcjoaa 


3 ‘-“ x = 3 2/3 : 


-=-; sinx =—; x = (— 1) -+nk. 

1— sin* 3 2 6 


5.382. x=- (6Jt±l). 

3 

1 

5.383. □ 3aecb cosx>0, cosx^ 1. Hcno.u>3ys (JwpMyay Iog a i =-, npeo6pa3yeM 

logjo 


ypaBHesHe cneaywiUHM o6pasoM: 

log 4 cosx log 2 cos 2 x=l; log 4 cos x ■ log 4 cos*x = 1; log 4 cosx 41og4 cosx= 1; 

, 1 
logrcosx—-. 

4 


13-362 
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/Jajiee HweeM: 

1 1/2 

1) log 4 cosx?^-, Tai Kai 4 = 2/cosx; 

2 

1 - 1/2 1 * 

2) log* cosx= —cos*-4 =■-; x-- (6Jt±l). 


5384. x=(—5385. *=(-1)*- + **. 5386. x=- (4*+l). 

4 6 4 

5387. □ 3aecb sinx#0, sin2x#0, an3x?*0. 3aMeTHB, tto 

cos 2x cos lx 

ctg2x+ctg3x«-H-— 

sin 2* sin 3x 

cos2x sin3x+cos3x sin2x sin5* 

sin 2* sin 3* sin 2* sin 3*’ 

1 

nepenaineM ypaBuetme Tat sin5x-)-=0 (sin2* sin3x^0). 3na>urr > 

sin* 

sin5* sinx= — 1; noctoiitry |sinaj<l, 3io bo3mojcho tojimco b aByx cjiyiaax: 

{ sin5x-l, (sin5x—-1, 

2 ) . , 

anx— — 1, (sinx-1. 

n Sit 

Ecjih sin*- — 1, to x—- (4Jfc—1), 5x=— (4Jt-l), sin5*- — 1. 

2 2 

n 5* 

Ecjih sin*—1, to *—- (4Jt+l), 5*—— (4*+l), sin5x = l. 

2 2 

CjieAOBaTenbHo, hcxoahoc ypaBHCHHC He HMeer xopaefi. ■ 

5389. □ Ecjih *i, * 2 , *3 — yr.™ rpeyrojibHaxa, to *| + *2 + *3 — n. IlOKaxeM, tto 

KOpHH AftHHOTO ypaBHCHHS Be yAOBJieTBOpaiOT 3TOMy yCAOHHKJ. fleHCTBHTejIb- 
ho, H3 ypasHeHHH 3cos*—2—0 nojiy^HM cos*i =2/3. flajiee hmccm: 

14sin 2 x-t-2sinx cos*—12 (sin 2 x+cos J *)—0; 
sin 1 *+sin*cos*— 6cos 2 x=0, cosx^O; 
tg 1 *+tg*-6-0; tg*2-2, tg* 3 --3. 


3Ha<iHT, cos*! < v /3/2, tgx2>-v/3. tg *3< 0, OTKyna cjieAyeT, hto *!>ji/3, 
*2 > n/3, *3 > ji/2. OieBHAHO. tto hh b kakom coBeraHHH cyMua yrnoB He paBHa 
It (*!+*2+*3>Jt, *1+*1 +*2>»t, *!+*2+*2>n H T. A-)- ■ 


5390. a—arcsin (3/5),/?—aicsin (5/13), y-n—arcsin (56/65). 5392. sjna=(,/5—1)/2. 
a n 

5393. □ IlycTb a— 0 -, y— fl-\ —. Tax aax, no ycjiOBHio, tg/?=</tga, tgy- 

12 12 

-? 2 tga-?tg0, to 



K>K) 
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Ilpeo6pa3yeM npaByio iacn> 3Toro ypaBHeHHs: 
tg^-tg— tg^+tg— tg 2 ^-tg 2 — 


1-tg—tg£ 1-tg^ tg/? 1-tg 2 —tg 2 ^ 

Toraa nojiyiHM tg 2 /f-tg 2 — tg*^=tg 2 /?-tg 2 —; tg*^= 1; nocicoju>Ky 

12 12 
0</f<Jt/2, HMeeM tg/? = l, t. e. /!=n/4. 

OrBer: a=re/6, P=n/ 4, y=n/3. ■ 

* n 2 tc *+1 « 

5.394. xi=(—1) - + 7tfc, yi =—(3n±l); xi=(—1) -+;tfc, y2=~(6"±l)- 

6 3 6 3 

5.395. x*=nk, y=-(6/i±l). 5396 . x=- (2Jt + 3), y=-(6fc-l). 

3 2 6 

n n n 2n 

5.397. =- + Jt (k-n), y 1 =- + n(fc+«); X 2 =-hrt(fe—n), >> 2 ——l-n (fc+n). 

6 3 6 3 

11 11 

5.398. x=- (6fc-1), y=-(6Jt+l). 5-399. X] =arctg - +nfe, yi = arctg—rcfc; 

6 6 2 3 

1 1 ir rt 

X 2 = arctg - + nk, yi = arctg— nk. 5.400. x = - (6fc±l), y=- (4n±l), fc a n — hhcjib 

3 2 6 4 

5 1 1 

oahoh neTHOCTH. 5.401. x, = 2arctg - + 2nk. yj = — 2arctg -+2nrr, x 2 =— 2arctg- + 

2 2 2 

5 7i n 

+ 2nk. y 2 = 2arctg + 2 tm. 5.402. x=*- (2 k+ 1), y—- (6n±l). 

2 2 3 

3 

smx siny=-, 

J 4 3/4 

5.403. □ HMeeM ^ Hj BTOporo ypaBHenns nojiyiHM-— = 3, 

sinx siny cos x cosy 

'cosx cosy 


sinx siny=- 


OTKyflB cosx cosy = -. Toraa npnaeM k CHCreMe 

4 


1 

k cosx cosy=-. 

4 


CxJiajibiBaa 


ypaBueHHa h bhhhtm nepBoe ypaBHeime H3 BToporo, nojiyjaeM 
fsinx siny+cosx cosy= 1, fcos (x—y) = 1, Cx—y=2nk, 


1 


1 


2 * 


[cosx cosy—sinx siny =—; [cos (x+y) =—; [x+y=±—l-27tn. 


n n 

Otbct: x= ±-+7t (k+n), y= ±- + n ( n—k ). 
3 3 


71 


5.404. xi=- (2Jfc+l), 
2 


y,=- (l-3fc); 


x 2 =- (3jfc+l), 


y 2 =“ (1 —2k). 


5.405. x=- (6k+l), y=- (1— 6k). 

6 6 

5.406. □ HMeeM: 1) cos 2 x+cos~ 2 x>2; fleftcTBHTejitHO, cos 2 x+cos _2 x—2= 
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= (cosx+cos -1 x) 2 >0; 2) l + tg 2 2y>l; 3) 2<3 + sin3z<4. 3aasHT, aeaaa 
Hacrb ypaBHeHHa He Menbine 4; paBeacTBO botmoxho jihiui> npa cos 2 x = 1, 
tg2y = 0, sin3z= —1. 


Otbct: x=nk, y =Jtm/2, z=- (4n—1). 

6 


n it nn 

5.407. x=-(2k+l), y=-(4m + l), z=—. 
2 2 3 


5.408. x»- (4k— 1), (2n + l). 

2 2 


5.409. x = nk, _y=- (4n + l). 5.410. x=- (2k +1), y = *w. 5.411. x=-(2k +1). 


5.412. (6k± 1), x 2 =- (4k+1). 

5.413. □ 3tg2x—3tg3x=tg3x+tg 2 3x tg2x; 

3 (tg2x—tg3x) = tg3x (1 +tg2x tg3x), 1 +tg2x tg3x#0; 
3 (tg3x—tg2x) 

-= — tg3x; 3tgx+tg3x=0; 


l+tg2x tg3x 

tg2x+tgx 

3tgx+- 


=0, 1 —tgx tg2x#0; 


1 —tgx tg2x 
3tgx-3tg 2 xtg2x+tg2x+tgx=0; 

2tgx 2 tgx 

4tgx—3tg 2 x--—I-—-0; tgx=0; x, = 7ik; 

1 tg 2 X 1 tg 2 X 

2—2tg 2 x-3tg 2 x + l =0, tgx — ± J~; x 2 = ±axctg v /o,6 + 7tk. 

5.414. □ ITpeo6pa3yeM Jiesyio lacn. ypaBHeHHa: 


3tg/—tg 3 / 2tg* 

- 2cos< cos2*=-— (3—tg 2 <) cos * cos 2l = 

1—tg 2 * 1-tg 2 * 

1 

=«tg2* (3cos 2 *—sin 2 *) cos2*-- 

cos * 

sin 2* 

=-(2 cos 2 *+cos 2*)=2 sin 2* cos < + 2 sin * cos 2* =«= 2 sin 3* 

cos* 


(coapameHHe aa cos* h cos2* AOnyCTHMO, nocaojibsy cos*/0, cos2(^0). 
Torna ypaaHeHHe npaMeT bha sin3*=sin5f, OTryna sin*cos4*=0. Otbct: 

X|=nk. x 2 =-(2k+l). ■ 

8 

tg < cos 2 * 2sin 2 * 

5.415. □ --- 2sin*cos2*=— -—, sin<#0, cos * #0, cos 2*/0; 

2cos 2 *—1 cos 2 *-3 sin 2 * 


cos<=— -—, cos 2 *—3sin 2 f#0, tg 2 *#l/3; 

cos 2 *-3sin 2 < 

cos* (cos 2 *-sin 2 *—2sin 2 *)«l; cos* (2cos2*—1)= 1; 

Ink 

cos(+cos3*—cos(= 1; cos3t = l; *«=-, ho k#3/, Tax xax sin*#0. Otbct: 

3 

2n 

*=—(3k±l). ■ 

3 

5.416. □ tg 2 5x— tg 2 3x— tg 2x (1 - tg 2 3x tg 2 5x), cos 3x cos 5x#0- 

sin 2 5x cos 2 3x—sin 2 3x cos 2 5x=tg2x (cos 2 3x cos 2 5x—sin 2 3x sin 2 5x); 
sin2x 

sin8xsin2x =-cos 8x cos2x, cos 2x#0; 

cos2x 


388 



nk 

1) sin 2x=0; x= — , ho Jfc#2/+1, nocKOJn>Ky cos3x cos 5x^0; 

2 

2) sin8x=cos8x; tg8x=l. 


Otbct: x\ = 7tk, X 2 ~ —(4fc+l). ■ 

32 

5.417. x,=nk, x 2 =- (2*+l). 

4 

5.418. □ Pa3aeJiHB Ha cos 2 x 1 i i 0, nojiy'iHM 

tgx 2 + 2tgx+tg 3 x (2-tgx tgx J )=0; 2tgx + 2tg 3 x=tg*x tgx^-tgx 2 ; 

2tgx (1+ tg 2 x)=tgx 3 (tg 2 x 1) (tg 2 x-4" 1), 1 +tg 2 x?*C; 

2tgx=tgx 2 (tg^-l), tg 2 x-l?‘0; -tg2x = tgx 2 , x 2 =nk- 2x, x 2 +2x- 


— nk=0, x= — 1 ±V* +nk> k=0, 1. 2, ... . ■ 

\+J\+U l — y/\ +8fc 

5.419. r, =0, t 2 =---, k*l (21+ 1), t 3 =-, kit I (21- 1), *>0, />0. 

4 4 

5.420. □ ITpeo6pa3yeM jieByw iaim, ypaBHerau: 

2sinx (cos _1 x— l) + 3cosx (sin -1 x— l) + 2sinx sin -1 x+3cosx cos' 1 x= 
=2sinx (cos"*x—1 +sin" 1 x)+3cosx (sin" 1 x—1 +cos~ 1 x) = 

( 1 1 

=(2smx+3cosx) I-H-1 

\cosx sinx 


/(ajiee hmekm: 

1) 2sinx + 3cosx=0, cosx#0; tgx=-l,5; Xi = -arctg 1,5 + nk; 

1 1 

2) -4-1=0, sinx^O, cosx^O; sinx4-cosx = sinx cosx. Ilycrb 

cos x sin x 

y 2 — 1 

sin x4-cosx=y; xoraa (sinx+cosx) 2 = l +2sin x cosx, t. e. sinx cosx=-. 

2 

3Ha*urr, y 2 —2y—1=0; y=\±y/2, ho cosx4-sinxi41 4-^/2. MTaic, 

sinx4-cosx= 1 — J2, 2cos - cos [—x] = l — -J2\ cos ( x—I =—= —1; 

4 \4 / \ 4/ 

n s/l — 2 

X2=-±arccos- <r2nk. ■ 

4 2 

7t 

5.421. □ 1) sinx4-cosx=0; tgx= —1; x=-(4fr-1); 

4 

2) noxaaceM, hto cos*x+2sin 3 x-2sinx + l ^0. fleficTBHTejibHO, cos*x4-1 4- 
4-2sinx (sin 2 x-l)=cos*x4-l —2sinx cos 2 x=cos* x 4-1 -sin2xcosx>0, Tax 
sax cos*x-t-l > 1, a sin2x cosx<l. ■ 

5.422. x = (-l)*- + nifc. 

6 

5.423. □ IIpeo6pa3yeM JieByw lacrb ypaBHeHHs: 

tgx—2sinx cosx—2cos 2 x+1 +2 (2cosx—cos' 1 x)- 
=sinxcos'*x—2sinx cosx—2cos 2 x4-cosx cos' 1 x+ 

+2 f2cosx—cos' 1 x)= sinx (cos' 1 x—2cosx)—cosx (2cosx—cos' 1 x)+ 

+2 (2cosx—cos' 2 x)=(2cosx—cos' 2 x) (2—sinx—cosx). 

Orcwfla nojiyxHM: 

1) 2—sinx—cosx#0; 
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1 a 

2) 2cosx-= 0, cosx^O; 2cos 2 x—1=0; cos2x=0; x = - (2£ + l). ■ 

cosx 4 

5.424. x = -(3*±l). 

3 

5.425. □ HineeM 

6x 

„ 2 4-cos— 

tgjc (3-tg 2 a:) 5 

---cos x=-, cosx#0, cos 2x^0; 

2cos 2 x — 1 cos 2x cos x 

■> i 6x 

sin x cos 2 x (3—tg x)=2 4- cos —. 


IIpeo6pa3yeM neeyw qacrb ypaBHenas: 

3sinxcos 2 x—sin 3 x=2sinx cos 2 x+sinx (cos 2 x—sin 2 x) = 
= sin2x cos x 4-sinx cos2x=sin3x. 

6x 

Tocoa nonytHM sin3x—cos —= 2, oTxyaa cjieayet 


sin3x=l, 

6x 

cos —= — 1, 
5 


3x = -4-2a/n, 
2 


- = n4-2an. 


3HaiHT, a 4 -Ajim = 5a4-10an, t. e. 


2m = 2 + 5n. H3 yroro paaeHCTBa BUTexaer, <rro n — neTnoe hhcjio; nycTb 
5a 10a£ 5a 

n — 2k. Torfla x— -1--— (4fc+l), rue k’t'Sl+2, Tax sax b ttom cnynae 

6 3 6 

5a 

cosx=0. Otbct: x=—( 4&4-1), Jti*3/+2. ■ 

6 


5.426. x=— (2*4-1). 

4 

5.427. □ IIojioxhm sinx+sin' 1 x=z. Toraa sin 3 x + sin" 2 x=(sinx+sin" 1 x) 2 — 2 = 

5 

=z 2 —2. HMeeM 2z 2 + z—10=0, Z) = 2,z 2 =—. Oraona nojiyauM: 


1 a 

1) sinxH-= 2; sinx = l; X| =-(4/t+l); 

sinx 2 

15 1 *+i a 

2) sinx4--—;sinx= — (sinx? 4 — 2); x 2 =( — 1) - + nk. ■ 

sinx 2 2 6 


a a Jl-J\Q 

5.428. x\ =- (4k— 1), x 2 =-±arccos —-- +2nk. 

4 4 4 

5.429. □ IIpeo6pa3yeM neByio iacTb ypaBHeHHs: 

4 ctg 3 2x — 12ctg 2x+tg 2 x + ctg 2 x—2 — 12=4 ctg 3 2x — 12 ctg 2x + (ctg x— 

—tgx) 2 —12=4 (ctg 3 2x —3 ctg 2x4-ctg 2 2x—3)=4 (ctg 2 2x— 3) (ctg2x + l). 

OrcKwa nojijTHM: 

1) ctg 2 2x— 3=0; ctg2x= ± \A; Xi —— (6k ± 1); 
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2) ctg2x=-l;x 2 «-(4k + 3). ■ 

n 1 1 ±v/l3 itk 

5.430. xi =—(4k+3), x 2 =- arcctg-H—. 

16 4 2 4 

x 

5.431. □ BurreM ctg - B3 o6eax tacreft ypaBHetum: 

2 

XX X 

2tgx+tg --ctg -+4ctg2x=ctg3x—ctg -. 

2 2 2 

Torw JieBBs ■racTB ypasHeHH* npeo6pa3yercs Tax: 

2tgx —2ctgx+4ctg2x>= -4ctg2x+4ctg2x=0. 

x x 2 7tk 

3HaiHT, ctg 3x—ctg -=0; 3x=- -r itk; x=—, ky 5/ (npa k=5/ onpeaeneabt ae 
2 2 5 

see (JiyHxuHH, BXOflsmne b ypasHeHae). ■ 

5.432. f = — (6k+ 5). 

12 

ctg 2 x / ctgx\ 

5.433. □ Mmccm 12(tg 2 x+l)H—-—(-10 ( 2tgx4—— 1— 1 =0. IlycTb 2tgx + 


ctgx 


■y, Toraa 4tg 2 x+ 


ctg*x 


=y 2 —. CjteaoBaTejibao. 3y 2 +10>'+7=0, 


t. e. y | — 1, y 2 = —• Hrax: 

3 


ctgx 

1) 2tgxH——^ -1; 

ctgx 7 1 

2) 2tgxn--—, 6tg 2 x+7tgx+l =0, tgX| = -l, tgx 2 -—; 

3 3 6 

it 1 

X|«- (4k— 1), x 2 =-arctg- + nk. ■ 

4 6 


2it / 2\ 

5.434. x l =— (3k±l), x 2 = ±arccos I —- l + 2itk. 

it 

5.435. z ( =2itk, z 2 =- (4k—1). % noiioxan. cosz—sin z=y. 

2 _ 

it y/2 

5.436. z—-±arccos-+ 2itk. 

4 10 


it 

5.437. x=— (4k+l). • nojioxan, tgx+ctgx=y. 

4 

5.438. □ riycn. tgx+ctgx=y, Toraa tg s x+ctg J x«=(tgx+ctgx) J -2-y J -2, 

tg 3 x+ctg 3 x«=(tgx+ctgx) 3 —3tg 2 xctgx—3tgxctg 2 x*»y* —3y. ypaBBeHHe 
npHMCT B&ny 3 +y 2 —3y-6»0. 3aueTBB, Troy=2 yaoBJieTBOpseT ypaBaeaaio, 
BHoeitHM b ero jiesoS aacTa mhoscbtcjib y— 2: y 3 —2y 2 + 3y 2 —6y+3y—6« 
= (y—2)(y 2 + 3y+3), T.e. (y—2)(y 2 + 3y + 3)« 0. Oixaofla naiytHM: 

2 it 

1) y=2,-= 2, x«-(4k+l)(npa btom tgx a ctgx cymecrByioT); 

sin2x 4 

2) j^+Sy-t-SytO (nocxojibscy D<Q). ■ 
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5.441. 

5.442. 


5.443. 


7t k 1 y/S—l nk 

5.439. xi =- (4k+l), X 2 =(— 1) - arcsin-1— 

4 2 2 2 

/ / / / 

5.440. □ 1+sin - sin/—cos - sin r'2sin - cos-= 1+cos 

2 2 2 2 


/ , Z\ t 

sin - sin/ 1 —2cos 2 - ]=sin/; —sin - 

2 V 2 ) 2 


(i-) 


sin / cos / = sin /; 


1) sin/=0, /] =ji£; 

/ 3/ / 3/ 

2) sin - cos/= — 1, sin-sin -= — 2, Tro b03mojkho tojimco npn sin — = — 1, 

2 2 2 2 

/ it n 

sm- = l, ras sax Isinal^l. Ecjih sin- = l, to -=- + 2ti k 

2 2 2 2 
3/ /3zt \ 

b sin —= sin ( — 1-6 nk )= — 1, npa 3tom 3 HaHeHBa / = 71 (4k+ 1) bxoaht b pe- 
2 \ 2 / 

meiuie /[. Otbct: i = nk. ■ 

x=-(2*+l). 

6 

□ HweeM 

4cos3x coslx 

2 (3— tg 2 x) cos2x cosx =-, sin 2x^0, cos 2x5*0, cosxf*0; 

sin2x 

sin 2x cos x (3 - tg 2 x)=2cos 3x. 

FIpeo6pa3yeM jieByio lacn, ypaBHeHHs: 

6sinx cos 2 x—2sin 3 x=4sinx cos 2 x+2sinx (cos 2 x—sin 2 x) = 

= 2 (sin2x cosx+sinx cos2x)*»2sin3x. 


ypaBHeHHe npHMCT Ban sin3x=cos3x hjih tg3x=l, omyna x -— (4fc+1), ho 

n 

npu fc=3/+2 nojiyaaeM cos2x=0. Otbct: x=— (4fc+l), k^3l+2. ■ 

□ Otmcthm, hto sin (5*0, h paccMOTpHM Aaa cjiynaa: 

1) cosz>0, -«/3 cos(=l+ctg/, sin/+cos/— y/l sin/cos/=0; 

2) cos/<0, —cos/ = l+ctg/, sra/+cos/+-v/3 sin/ cos/=0. 

PeuiHM xartnoe H3 nonyHeHHHX ypaBHCHHfi: 

yl-\ 

1) IIojioxhm sin/+cos/=y; Tor.na sin/ cos(=———; s /2y 1 — 2y— y /2-0, 

1 /" 1 
y=-= (y^VS^smz+cosz); sinz-t-cos 1=-=, sin | 

x/3 , 0 

71 1 

/+-* - arcsin — =+2itk, rax xax cos t>0. 

4 V 6 

2) AHajiorHHHO npem>mymeMy hbxoahm sinz+cosz-—=; 

^3 

(n \ 1 7t 1 

sin (-+/)“—=, H —•»7t-arcsin — -+2nk (cos/<0). 

\4 / J6 4 J 6 


( H ~ i ? 


392 



n 1 

06a pe3yjn>TaTa moxho o6te/mHHTt. Otbct: t=- (4k— 1)— arcsin —■ 

4 yje 

11 n n 

5.444. t- ±2arctg-+- nk. 5.445. (4k + 1). 5.44«. f=— (3k±l). 

5.447. □ flono^HHM aeByio iacn> ypaBHeHH* Tax, tto6u nojiywn. (cos 2 x + l) 2 : 

cos 4 x +2 cos 2 x +1 — 2 cos 2 x— 14- 4 cos x —1 ** 0; 

(cos 2 x+l) 2 —2 (cosx—1) 2 «0; 

(cos 2 x+l 4-\Jl (cosx—1)) (cos 2 x+1 —Jl (cosx-l)) = 0. 
flajiee hm«m: 

1) cos J x-y / 2 cosx+1+^2^0; 

2) .cos J x+ v /2 cosx+1- \/2=0; 

-y/2+y/4y/2-2 ( -j2-j4yj2-2\ 


yj2y/2-\-\ 

Otbct: x= ±arccos-=-+ 2 nk. ■ 

J2 

-2 l+v/6,/2-1 

5.448. x=±arccos—--===+2rrit. 5.449. x, — arctg-=-ha*, x 2 = 

_V / 2 + V 8 \/2-2 V 2 

1 —y/6y/2— 1 

= arctg-=■-1- nk. 

y/2 

5.450. □ Hmccm ctg 4 2z— 1 =cos 2 4z. IIpeo6pa3yeM JieByio sacri. ypasHCHHsi: 

cos 2 2z — sin 2 2z cos 2 2z+sin 2 2z cos 4z 

(ctg 2 2z— 1) (ctg 2 2z+1)-—- - - - —-■ 

sin 2 2z sin 2z sin 2z 

cos4z 

Toraa-=cos 2 4z, sin2z^0. Orcioaa noayHHM: 

sin 4 2z 

1) cos4z = 0; 4z = -(2&+1); Zi=-(2fc+l); 

2 8 

1 

2) -=cos4z, oTsyaa caeayeT 

sin 4 2z 

fcos4z=l, f 4z=2n *> 


(cos 4z= 1, 
lsin2z= ±1; 


2 z=- + nk — CHCTeMa ne hmcct pemeasu. 
2 


Otbct: z=- (2k+ 1). ■ 

8 

5.451. □ Cnanajia naxoaHM 

1—sint+...+(—1)" SHW + ...— 


1+sinr 


1 + sin/+...+sin /+...=-, |sinf|<l. 

1 —sint 
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flajiee HMeeM 

1—sin/ 2sin 2 / 1—sin/ sin 2 / 

1+sin/ 2cos 2 /’1 +sin / 1—sin 2 /’ 

- 1 * * 
2sin 2 /+sin/—1 —0, an/# —1, sin/—-;/—(-1) -+itk. ■ 

2 6 


5.452. x = - (3*r± 1). 5.453. x = nk. 

1+tgx 

5.454. □ PenieHHe bo3moxho tojibio npa |tgx| < 1. HMeeM -= 1 + sin 2x. 


1-tgx 

2tgx 2tgx 

nojiyaaM 1 4-tgx = l-tgx+- 


2tg 2 x 


3aMeHHB sin2x Ha , __ „„ . , .. . - 0 ~ . 

l+tg 2 x I -t- tg 2 jc l+tg 2 x 

tgX|=0; x=nk; 1+tg 2 x=l-tgx, tg 2 x=-tgx, tgx^-l. Otbct: x=nk. ■ 

5.455. /«(-l)*- + wt. 

6 

5.456. □ CHaiajia BocnonwyeMcs (JiopMyjiaMH noHHxeHBa CTeneaa: 


/l—cos2xy /l+cos2x\ 3 29 

(—) + (—) 'S' 


3areM nocne B03ae,neHH8 b CTeneHi h npHsenema nonofinbix <vie hob nojiyiHM: 

29 5 1 

5cos*2x+10cos J 2x+l ——; cos*2x+2cos 2 2x--=0; cos2x= ±—=; 

4 4 y/2 

x--(2Jt + l). ■ *' 

8 

5.457. x-^(3*±l). 

5.458. □ Obcbhahu pemesaa |sin3xj —1 (-roraa cos 3x — 0) h |cos 3xj — 1 (Toraa 

jt k nit 

sin 3x-0), OTiyaa 3x——, t. e. x——. IIoxaxeM, tto npyrax peuiemfi Her, 
2 6 

npeAB&pHTenbHO npeo6pa30BEB npaayio aacn. ypaBHeHHa: 

(sin 2 3x 4-cos 2 3x) (sin 4 3x—sin 2 3x cos 2 3x4-cos 4 3x) 

4 ... -m 

4cos 2 6x+sin 2 6x 

(cos 2 3x— sin 2 3x) 2 +sin 2 3xcos 2 3x 

-4------1. 

4cos 2 6x+sin 2 6x 

Ecra |sm3x|<l, |cos3x|<l, to sin 10 3x4-cos 10 3x<sm 2 3x+cos 2 3x=l, t. e. 

rpoMe yaamHHux Bume, pemcHHfl Her. 


5.459. □ HMeeM tg(n cos/)— tg — ft sin/^; n 


cosz =—nsin/+rot; cos/+sin/= 
2 


1 

=— bk, TTO B03M0XH0 JIHim. npa it—0, it— — 1. 
2 


1 ( K \ 

2 V 4/ 

1 / n\ V2 

Ecjih it- —1, to sin/ 4 - cos/— —; cos (/— j-- . 

2 \ A) 4 


1) Eon* it— 0, to sin/4-cos/ 

2 ) 


1 V2 
xjl 4 
Jl 
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IIpH TajcHX iHaietfflsx / Bee ncxoaHue 4 >vhku.hh onpeAe.ieHti. 
n ~Jl 

Otbct: f=-±arccos — +nk. ■ 

4 4 _ 

(-1)” 4 7 in l-v/l+8* 

5.460. I— -arcsin-h—, k = 3, 4, .. ■ k=—4, —5. 5.461. l> =-+ 

2 _ 2Jt+l 2 2 

3 V 5 -H 8/fc 

+ 2*, l 2 =—^ -+ 2*, /t=0, 1, 2, ... . 

2 _ 

r r 1 + -s/l + 8 jiA: 

5.462. □ Ha ycAOBHs cjieAyeT: 1) x=^/x+2nk, N /x=---; 

— 1 4- 1 -f“ 8 7l£ 

2) x = — yjx + 2nk, y/x = -—- (6epeM Tontxo nOAO*HTejibHbifi xo- 

pem. xaamoro ypaBHeHHs, Tax it ax x > 0); npa 3 tom k = 0, 1, 2, ... . 
l+v/l+871* 

’ <3 7 7 /l I 'l Mi 


Otbct: x=- 


-+2tt£, k = 0, I, 2, ... 


-2±j4+2k 

5.463. 1= --- , k>-l,k*2(l 1 -\). 

2 

5.464. □ B jieBofi iacTH HMceM cos * x+cos* x2>2; achctbhtcabho, cos~ 4 x-f- 
+cos 4 x—2=(cos~ 2 x—cos 2 x) 2 >0. Tenepb ouchhm upaByw nacTt ypaBneHHn: 
1+cos2x—2sin 2 2x<2, nocso.itxy cos2x< 1, 2sin 2 2x>0. TaxHM o6pa30M, 
paseHCTBO bo3moxho nmiit npH cos 4 x=cos2x = 1, sin2x=0. Otbct: 
x = t ik. ■ 

5.465. x- n (4k+l). 

5.466. □ HiueeM (sin 2 x+1) 2 +cosx (2co$ 2 x-1) = 0; (sin 2 x +1 ) 2 + cosx cos2x = 0. 


Ho (sin 2 x+1 ) 2 > 1, |cos x cos 2x] < 1; cjieaoBaTeJitHO, 


{ sinx=0, 

PaBe- 

cosx cos2x= — 1. 

= —1, fcosx = l, 

ah6o < 

c= 1 - (cos2x = — 1. 


HCTBO COS X COS 2x = — 1 BhinOJlHSeTCH, ecjin < jih6o < 

(cos2x=l (cos2x= — 

Ilocjie/uiee hcboimoikho, Tax xax cos2x = 2cos 2 x — 1. Otbct: x = 7t (2k + 1). I 

5.467. x = ^ (4it + l). 

5.468. x=2nk. • Bocnojih30BaTi.cs: TeM, «rro (tgx-tg 2 x) 2 >0, |cos (x+4tgx)|< 1. 

5.469. x — 7i (2*+l). 

5.470. □ HMeeM 


os ( x—1—4cos 2 2x cos (x —)—4cos 2 2x+2 = 3; 
\ 4/ V 4/ 

-4cos J 2x ^1 +cos ^x—= 1 —cos ^x— 


JleBas iacTb ypaBHeHHS HenonoxHTejitHa, npaBas — HeoTpHuaTejitHa; cjicao- 


BareAtHO, paBeacrso bo3mo*ho Jimnb apH 4 cos 2 2x ^1 +cos K))- 
—cos ^x—-^=0. Otckot cos ^x—-^ = 1, x=- + 2t7 k; npe 3tom 

( 7t\ 77 

x—-MO, cos2x=0. Otbct: x=- (8fc+l). ■ 


, cos2x=0. Otbct: x=- (8fc+1). 

4 
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5.471. □ H.MeeM 



cos JC 


)’ 


‘5+cos 


5+cos 





n 

Otbct: x=- (6fr+l). ■ 

6 

5.47Z /,=- (8*+l), f 2 =-arctg3(2*+1). 5.473. xi=-(2*+l), x 2 =- (6/t±l), 
4 _ 4 6 

1 v/17-1 

x 3 = +- arccos-t- rat. 


5.474. □ HMeeM cosx= — v/sm 2 x—2sin2x+4cos 2 x, t. e. cosx<0. Ilooie B03Be- 
fleRHs o6eax lacrefl ypaBaeHHa b xBaapaT npaxoARM x OftHopoflHOMv ypa- 
BHCHHKK 

cos 2 x=sin 2 x—2sin2x+4cos 2 x; tg^x—4tgx+3=0; tgx= 1, tgx=3. 


it it 

Tax xax cosx<0, to nojiyaaeM caeayromufi otbct: X| —- + n + 2nk = - (Sk+5), 

4 4 

x 2 =arctg3+Ji+2rat=arctg3+w (2Jt+1). ■ 

5.475. x,=^(8fc+3), x 2 =^ arctg5+^ (2Jt+l). 5.476. x, (4fc-1), x 2 = 2nk. 


5.477. x=-(2*+l). 

4 

5.478. □ Bo3Beaa b xy6 o6e lacra ypaBHemis, noayiHM 

sin 2 x+3 3 v /sin J x cos 2 x ( J y4:os j x— 3 > /sin 1 x)-cos J x=2cos 2x; 

Tax xax, no ycjioBHio, \/sin 2 x— 3 - s /cos 2 x= 3 - N /2cos2x, to 
— 3 v/sin 2 x cos 2 x 3 >/2 cos 2x=cos 2x; — 2sin 2 x cos 2 x cos 2x=cos 3 2x; 
cos2x ^cos 2 2x-t-~ sin 2 2x^ = 0; x=- (2k+l). ■ 

5.479. □ riyCTt 4 >/l0+8sin 2 x=u, 4 - v /8cos 2 x— 1 =v; totm u— v = 1, u 4 +v 4 = 
= 10+8sin 2 x+8cos 2 x— 1 =17. ITpeo6pa3yeM « 4 +v 4 Tax, ■rro6w hhUth uv: 

k 4 +v 4 =(u 2 +v 2 ) 2 —2u 2 v 2 ; (u 2 +v 2 ) 2 = 17+2k 2 v 2 ; 
u 2 + v 2 =(m-v) 2 +2uv=1 -t-2uv. 


CjreflOBaTe.TbHO, npexoaHM x ypaBHemno 
(1 +2hv) 2 = 17+2« 2 v 2 hjih u 2 v 1 +2uv— 8=0. 
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Orcwfla uv = 2, uv^ — 1, rax xax u>0, v>0. flanee HMeeM 


r»-v=i, 

< t. e. 

l«v = 2, , 


u= 2, v = 1 (u# —1, v#—2). Hrai, V8cos 2 x— 1 «*1; cosx=±-; x— 

it 2 

=-(3*±l). ■ 


5.480. x=- (3£±1). 5.481. x, =- (4Jt+l), x 2 = -arctg6+n*. 
6 4 


5.482. □ IlycTb Vo,5 —sinx=u, Vo,5 + sinx = v; Torna 


J« + V=l, 
(u 3 +v 3 = l. 


rio.Ti,3yacb 


3Tbmh cooTHoineHHHMH, BbraojiHHM npeo6pa30BaHH8, >rro6bi aaihH uv: 
u 3 +v 3 — (u+v) (u 4 —u 3 v+u 2 v 2 —uv 3 +v 4 ); u 4 +v 4 —uv (u 2 +v 2 )+u 2 v 2 = 

= (u 2 + v 2 ) 2 —u 2 v 2 —uv (u 2 + v 2 ) = (u 2 + v 2 + uv) (u 2 +v 2 —uv) —uv (u 2 +v 2 ). 

Tax aaa u 2 + v 2 = (u+v) 2 —2uv, u + v = l, to 

u 3 +v 5 =(1 — uv) (1 — 3uv) — uv (1 — 2uv) = l — 5uv + 5 (uv) 2 . 

noaTOMy HMeeM ypaBHeHHe 5 (uv) 2 —5uv + l = 1, OTKy«a uv=0, uv = 1. Thkhm 

o6pa30M, no.iyHHM: 


fu+V = 1 

1) \ u=0, v = l; u = l, v = 0; 

(uv = 0; 

fu + v = l, 

2) 

(uv = l; i 


CHCTeMa He HMeeT aeiiCTBHTe.TbHwx peineHHH. 


HTat, ! v /o, 5 — sin x=0 am Vo ,5 —sinx = l; smx=±0,5. OTBer. 

x=~ (6k± 1). ■ 

6 


5.483. x=- (6*±1). 
6 


5.484. x=- (4fc+l). 0 IIojioxHTb smx = u, \/2~ sin 2 x=v. 

2 

5.485. x, = 2nk, x 2 =- (2k + 1). 

4 

n : - 

5.486. xj =-(4fc+l), x 2 = -arctg4+ nk. 0 no.ioaorrb 1 + 3ctgx=>>; Toraa 

4 




tgx 1 


3 + tgx y 

5.487. □ HMeeM 


COS Z 
COST 

]cosz| 


/sin 2 z(— - —l)+sinz /cos 2 z ( —-—l) = 2sinz; 
V \cos 2 z / V \sin 2 z J 


sinz 


cos 2 z=2sinz. 


PaccMarpHaaa ace BO3M0xHbie cowraara 3HaroB sin z h cos z, nonyuiM: 

, In 

1) sinz>0, cosz>0:sin 2 z+cos 2 z=2sinz, sinz=»-, z=-+2nk; 
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, ’ -1+^3 

2) sinz>0, cosz<0: — sin 2 z + cos 2 z-2$inz, sinz —-, z = n~ 

i 

-l + v/3 

—arcsin- \-2nk\ 

2 , , l->/3 

3) sinz<0, cosz>0:sin 2 z—cos 2 z=2sinz, sinz=-, z = 

2 

-1+V 3 

= — arcsin- \-2nk, 

2 

1 n 

4) sinz<0, cosz<0: —sin 2 z—cos 2 z=2sinz, sinz= — z=jh —1-2 nk. 

2 6 

n ■ l-v/3 

Otbct: Zi =- (6A:4-1), Zi=arcsin —- + jik. ■ 

6 2 

5.488. x=- (8A: + 3). 5.489. x = - (4it+l). 

8 2 


5.490. □ 3aMeraM, >rro sinx^O, Tax kzk N /l +sinx> — sinx. Bo3Be«eM o6e 
nacTH ypaBueHHs b KBaapaT: 

1 + sinx—2^1 — sin 2 x + l — sinx=l +2cosx+cos 2 x; 
cos 2 x+2cosx+2 |cosx| —1 =0. 

PaccMOTpHM OTa cjiynas: 

1) cosx>0, cos 2 x+4cosx— 1 =0, cosx= — 2+^5; x,=arccos ( s /5—2) + 2nk 
(npH 3 tom sinx>0); 

2 ) cosx<0, cos 2 x= 1, cosx = -1; xi = n (2£+l). ■ 


5.491. □ 3fleci. sinx>0, cosx>0, sinx/1. HMeeM log„ n * (sinx cos x) = 2; 
l°gsin x sinx+log^ nj( cosx = 2; 1 4-log^,,* cosx = 2; log,^* cosx= 1; sinx=cosx; 

n n 

tgx=l; x=- + 2nk =- (8fc + l), Tax sax sinx>0, cosx>0. ■ 

4 4 

5.492. x=-(8fc+l). 

4 

5.493. □ HMeeM 

2cos2x 3cos3x sin2x 

---, sin 2x^0, sin3x#0, cos2x/0. 

sin 2x sin 3x cos 2x 

ripeo6pa3yeM neByio latm, ypaBHeaHs: 

2cos2x sin3x—3cos 3x sinlx 


sin 2x sin 3x 

2 (cos2x sin3x—sin2x cos3x)—sin2x cos3x 2sinx—sin2x cos3x 

sin 2x sin 3x sin 2x sin 3x 

Tax xax sinx/0 (npa sinx=0 nojiyaaeM sin2x=0), to ypaBHeHHe npHMeT bhu 
1-cosxcos3x cosx 

---, OTKy.na cos 2x=cos x (sin 2x sin 3x 4-cos 2x cos 3x); 

sin2xsin3x cos2x 

cos2x=cos 2 x; sin 2 x=0, ho sinx^O, t. e. ncxoaHoe ypaBHeHHe He HMeer 
xopHefi. ■ 
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5.494. □ 3anmueM aarayio cncreMy Tat 

x+y y—x x+y x+y 

sin-sin-=sin-cos-, 

2 2 2 2 


W + M-T- 

4 

PaccMOTpHM aBa cjiysas: 
x+y 

1) sin-=0; OTCK>aa x+y = 271*, npaneM * = 0, nocxo;n>ry |x+y|^|x| + |y| 

2 

it n 

=-. 3HaHHT, x+y=0, t. e. x= —y; htsk, |jc| = (y|=—. 

4 8 

x+y y—x x+y 

2) cos-=sin-; OTCWfla cos— -(-cos 

2 2 2 


Kaa npH cos 


g-o- 


n n 

HMeeM x =- 2nk, t. e. |x|>-; npn cos 

2 4 


g^-g-o^ 

rreMu, ts 

G-0- 


3necfa mm He nojiynaeM pemeraH hcxoahoh chctcmm, t a* 


it it 

HMeeM y=- + 2 n*, t. e. |y|>-. 

^ rt it ^ it it 


S-495. x — (2*+l), 

4 


y=- ( 2 * + 5) + 2 nn. 

4 


5.496. x, =- (2* +1), 


y\=rtn\ 


X 2 «=(—1)*- + 7t/t, y 2 = ( — 1)*- + wi. 5.497. x,— - ( 6 *+l), y,=- ( 6 n+l); 

6 3 3 3 

1-VlO 1+s/lO l+^/lO 

x 2 = 2arctg-—+ 2 nk, y 2 = 2arctg- ■= — + 2 itn; x 3 = 2arctg- ■= 1-2 nk. 


y 3 = 2 arctg 


v/3 

1-VlO 


V3 


V3 


+ 2n/t. 5.498. x=- (8*+l), y = - (8n + 5). 5.499. x, =(-1)*- + 
^3 4 4 6 

W n 8 

+ wt, >>]=(— I) - + itm, Z|=(—I) - + nn, k, m, n — iHCJia oahoh hcthocth; 
6 6 


x 2 =y 3 =z 4 =- (12*+1), 
6 


yj = z 3 = x 4 = - (12m+ 7), 
6 


z 2 = x 3 -y 4 =*- (12n— 1), 
6 


* 3 =+6“* 7=7 (12*+5), yj=z 6 =x 7 =- (12m— 1), z 5 =x 6 =y 7 =- (12n + 7). 

6 6 6 
sinx siny sinz 

5.500. □ IIojioxhm /=-= —— =-. Ecjih / = 0, to o^eBHABu petueHHa x 0, 

1 x/3 2 

z=n; x=z=0, y = n ; x = it , y=z=0. IlycTb /^0; nponepHM, mo*ho jih nocTpo- 

arrb Tpeyroju*HHK H3 oTpe3KOB t, t-Ji, 2t (Torna x, y, z mo*ho paccMaxpHBarb 
i ax BHyrpeHHHe yrnu rroro Tpeyro.ihHHxa). HMeeM f 2 +3t 2 —4t 2 , t. e. nony- 
<tHM npaMoyro.TSHijfl TpeyrojibHra; cjieaoBare;n>HO, z=n/2, /=» 1/2, sin x—1/2, 

siny«,/3/2. Otbct: x, =rt/6, y^n/3, zi=n/2; x 2 =y 3 »z 4 -0, y 2 -z 3 =x 4 *=0, 

x 2 -x 3 -y 4 -jt. ■ 



rjlABA 6 

nporPEcam 


6.001. 9. 6.002. 119/3. 

6.003. □ IlycTi. x — hhcjio npoMaxoB b cepaa m 25 BhicrpejioB. Toraa, acnoAt- 

21+0,5 (x-1) 

3ys (JwpMyny (6.2), nojiyTOM ypasHeHae -x=7 hjih x 2 + 

2 

+ 3x-28=0, OTKyaa x t =4, x 2 = -1 (He hoaxoaht), CneflosaTejibHO, cTpejioic 

nonaji b ue.n, 21 pa3. ■ 

6.004. 1) 2; -1; -4; 2) -10; -7; -4. 

f(fli +d) d= 30, 

6.005. □ CorjiacHO ycAOBtno, HMeeM cucTeMy < Orcjoaa Haxo- 

(oj + 2d+ ci\ +4rf=32. 

Ahm ABa peiueHHa: 1) 0[ = 1, d= 5; 2) fli=7, d= 3. J^sia KaatAoro H3 hhx 
B ocnojn>3yeMcs (JiopMyjiofl (6.2). 

2+5 (it— 1) 

1) llpH O) =1, d= 5 nojiyaHM 112 =- n, OTKyaa rt\ =7, n 2 — —6,4 (He 

2 

hoaxoaht). B 3tom CAyiae nepBue rpa AAeaa TaroBbi: 1; 6 ; 11. 

14 + 3 (n— 1) 

2) IIpH Q\ =7, d= 3 noAyiHM 112 = —-— n, OTKyAa «i=7, «2= —32/3 

2 

(He hoaxoaht). B 3tom c.Tynae nepBue rpa aaeHa TaaOBti: 7; 10; 13. 3aMeTHM, 
tto b o6ohx cjiyaaax ahcao <meHOB pasao 7. ■ 

6.006. 3a 8 a. 6.007. 3 a 4. 

r a l (1 +? 3 ) = —49, 

6.008. □ CoraacHo ycaoBaio, aoAynaeM catn-eMy < OrcwAa 

Ui9 (1+9)= 14. 

29 a + 59+2=0, t. e. q t = —2, 92 = —1/2. TorAa hckommmh aerapbMa HacaaMH 
hbjhuotch 7; —14; 28; —56. ■ 

*1 


6.009. □ Hcno.ib3ys (jxjp.My.iiJ (6.9) a (6.5), opaxoABM k caoreMe 


8 

1-9 = ? 


1 

^9=--. 


/(ajiee 


HMeeM 169 J — 169 — 5 = 0, oncyAa 91 = —1/4, 92 = 5/4 > 1 (He iioaxoaht). Cacao - 
BaTeabHO, i 3 = (—1/2) (—1/4) = 1/8. ■ 

6.010. 3; 3/2; 3/4. 

,0) + 02 + 03 = 2, 


f 


6.011. □ CorjiacHO ycnoBHK), nojiynaeM CHCTeMy < 


14/9. 


/Jajiee, acnojit- 


3ya <J)opMyjiy (6.2), HMeeM- 3 = 2, oroyaa + a 3 =4/3 h, 3hehht, a 2 = 2/3. 


TaKHM o6pa30M, npaxo^HM k c^creMe 


,fli+03=4/3, 
loj+o a =10/9, 


peiHHB KOTOpyio noay- 


ahm 0 | = 1/3, 03 = 1 ah6o Oj = 1, a 3 = 1/3. Htuk, hckommmh ahcaamh sBaunoTca 

1/3; 2/3; 1. ■ 

6.012. 44. 

6.013. □ riycTfa O] — nepBMa AJieH apa(j>MeTHAecKofi nporpeccaa, d — ee pa3H0cri>. 
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(2a, + 2d) 3 

Corn acHO yoiosmo, -= 15, oncyaa a, + d=5 (1). Ranee, rajc man 

2 

HHc;ia a, — 1, a, +d— 1, a, + 2d+ 1 o6pa3ywT reoMexpHiecKyio nporpeccHio, to 
b ciuiy (J>opMyau (6.7) HMeeM (a\+d— l) 2 = («i — 1) (a, +2d+\) (2). Perura 
CHCTCMy ypaBHeHHH (1), (2), noayaHM aBa pemenHs: 1) a, =>3, 2; 2) a,— 9, 

d<*— 4. OjmaKO BTOpoe pememe He noaxoaaT (</=— 4<0). Mt&k, 
2'3+2'9 

5,0=- 10=120. ■ 

2 

6.014. 1; 9; 17. 

6.015. □ 3aMeTHM, <rro (2n) 2 -(2a-l) 2 =4n-l. Macao n HafiaeM H3 paBeHCTBa 
4n — 1 = 200 2 — 199 2 nan 4n — 1 = 399, OTKyaa n = 100. rioxaaieM, bto nocjieaoBa- 
TeatHOcn, a„ = (2n) 2 — (In - l) 2 ecTb apa^MerHiecKaa nporpeccHa. fleiicTBHTe- 

nbHO, a„ - a„ _, = ((2/i) 2 - (2n -1 ) 2 ) - ((2n - 2) 2 - (2n - 3) 2 ) = 4« -1 - An + 5 = 4, 

3 + 399 

t. e. d—A. Teneph Haxoa«M —5,00=- 100 = 20 100, oncyaa 


2 2 

186-, -746-. 6.017. 3; -6; 
3 3 


S— -20 100. ■ 

2 2 

6.016. 1) 7; -28; 112; -448; 2) -11 -; -46-; 

3 3 

12; -24. 

1 1 1 

6.018. □ Tax Kan /) 4 = A 1 q\ to — =b, •—, OTicyaa 6,=-. Tenepb, ncnonwya <J>op 

54 27 2 


HH) 


Myay (6.6a), nojiyiHM ypaBHeime 


n = 5. 


121 

-=-, H3 KOTOpOTO HaxoaHM 

162 


45 

6.019. □ ComacHO ycjiOBHW, HMeeM Caere My b\q(q 2 — 1)=—— , b\q 3 (q 2 — 1) = 
45 , 1 

--, OTKyaa <? ——. B pe3y.TbTare noayaaeM aBa pemcHHa: 1) b\ — 6, 

512 16 

9 = 1/4; 2) b\ = — 6 , q = — 1/4. ■ 

6.020. 5 h 405. 

6.021. □ Hcnojib3ys $opMyay (6.2) a ycaoBHe 3aaaiH, HMeeM paBeHCTBO 
2ai+d(n— 1 ) 

—---— n=5n 2 hjih 2a, — d=(l0— d) n. Tax saK b btom paBeacrBe Moxer 

2 

H3MeHHTBCS TOJIBKO It, TO d= 10. IlpH d= 10 HBXOaHM a, =5. CjieffOBaTejIbHO, 

TpH nepBbix arena 3toh nporpeccra TaxoBbi: 5; 15; 25. ■ 

6.022. 1) 3 h 4; 2) 48 h 1/4. 

6.023. □ Bocnoab3yeMca (JwpMyaoft (6.9), cnpaBeaaHBofl npa ycaoBHH |x| < 1: 

x 2 13 1 7 

a) 2 x+ 1 H-=— => x, =-, x 2 = —; 

1+x 6 2 9 


1 x 
6 ) -+— 
x 1 — x 2 


7 1 2 

=-=-x 1 =-, x 2 =-. 


6.024. 9 HaH 31. 
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6.025. □ ripHMeHHB k o6eHM nporpeccHaM <t>opMyny (6.9), nojiynHM by+byq + 

by b] 

+ by 9 J +...=- h b]+{b\q) 2 +(btq 2 ) 2 + ...’= -. CornacHO ycnoBHio, 

1 -q 1 -9 

\ b ? 

HMecM cacreMy-= 16,-; = 153,6, oncyfla 9=1/4, by = 12. CneflOBaTenu.- 

1-9 1-9 


HO, *4 = 3/16. ■ 

6.026. □ B CHJiy ycnoBHa HMeeM 
,ai (ay+d) (ay+2d)=6, 

< => ay + 3d=4 =>Q| =4—3</. 

(fli (a, +d) (ay 4-2*0 (fl!+3<0=24 


TaKHM o6pa30M, npnxoAHM k Ky6inecKOMy ypaBHeHHio 39 3 —22tf J +48</— 
-29=0 huh 3d i -3d 1 -\9d 1 + \9d+29d-29=0, oncym (d-\) (3d 1 ~\9d+ 
+29)=0. Ycjiobhio 3HoaHH yAOBJierBopaeT tojibko sopent d= 1. MxaK, nony- 
■iaeM otbct: 1; 2; 3; 4. ■ 

6.027. 37,5 hjih 52,5. 6.028. 6. 6.029. 810. 6.030. 1/5. 6.031. 9. 

6.032. □ CornacHO ycitoBHio, HMeeM cacrreMy 

,03 06=406, 

< HJIH 

(09=204 + 6 


.(oi +2d)(ai + 5</)=406, 
ay + 8 d =2 (oj +3<0+6. 


Orciofla HaxoAHM ABa peine hhk 1 ) ay = 4 , d= 5 ; 2 ) o ( = — 79 / 7 , </= — 37 / 14 . 

Ycjiobhio aanaiH yaoBJierBopaeT tojibko nepBoe H 3 hhx. ■ 

6 . 033 . 6; 3 ; 3 / 2 ; ... . 

6 . 034 . □ B cany vcjiobhs HMeeM CHcreMy 
,o, +a| 9 +flj 9 2 = 65 , 

(log.,o, +log 15 o, 9+log t jo, 9 1 = 3 . 

SanHcaa BTopoe ypaBHenne b bh jxe log, 5 (a, a t qay q 1 )=* 3 , nojjry«MM 

oj9 3 = 15 s , t. e. 0 | 9 = 15 . Thxhm o 6 pa 30 M, npaxoAHM 1 cacreMe oi 9= 15 , 

o,+ 159 = 50 , Koxopaa HMecT abb pemeana: 1 ) o, = 5 , 9=3; 2 ) a t = 45 , 9= 1 / 3 . 

Otbct; 1 ) 5 ; 15 ; 45 ; 2 ) 45 ; 15 ; 5 . ■ 

6 . 035 . 3 / 5 . 

6 . 036 . □ CornacHO ycnoBHio, HMeeM 

.o, (1+9+9 j ) = 21, 

(o*(1+9 2 +9 4 )=189. 

BoBseoeM b asaApaT o6e aac-ra nepBoro ypaBHeHHic af (1 +9^+9*) + 
+2of9(l+9+9 J )=441. BirmTas H3 3 toto ypaBHeras BTopoe ypasHeHHe 
CHCTeMBi, nonyraM 2o 2 9 (1 + 9+9 2 )=252, oncyAa ay 9=6. Tenepb H3 chctcmh 

My (1 + 9 2 )= 15 , 

•{ hbxoahm ABa pemeHHa: 1 ) 9 = 2 , fli= 3 ; 2 ) 9 = 1 / 2 , aj = 12 . 

(a, 9=6 

ripoBepta nota 3 MBaeT, tto 06a pemeHHa jioaxoaht. ■ 

6.038. □ HMeeM « 2 */fl 2 »i”* —1 => =»■ (°i +(2n—1) <0+(«i+(2w—1) <1)= 

=0 => ay +(n+m— 1 ) </» 0 . 3 to o 3 HaiaeT, tto (n+m)-tt >ljkh nporpeccHH 
paaea ayjno. I 

6 . 0 ». 14 . 6 . 040 . 1 ) 1 ; 3 ; 9 ; 2 ) 1 / 9 ; 7 / 9 ; 49 / 9 . 6 . 041 . 7 . 6 . 042 . 82 350 . 
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a l a l 

6.043. □ Tax Kas a l +a i q+a\q 2 + ...= -h a]+a\q 3 +a\q 6 + ...= --.Tonojiy- 

1 -q 1 -q 


4 (l- 9 ) = fl,. 



= 192 


(.48 (1 +q + q 2 )=a\. 


'1 ~q 3 

ffajiee HMeeM 2q 2 + 5q + 2=0, OTKyaa q—— 2 (He noaxoaHT), q= —1/2. Cne«o- 

BaTejtbHO, A] =6. ■ 

6.044. □ IlycTL <i[, fl 2 . ^3. a 4 — HCKOMue iHCJia. Hcnom>3ya ycaoBHa, a Tarxe 
4>opMyjiu (6.3) h (6.7), nonyraM cncreMy 

f a^=aia 3 , 

) 2flj = 02 + 04 , 

J d\ +d4 »21, 


l 


a 2 + ^3 “ 18. 


HcKjnoiBB H3 3 thx ypaBHCHHH a lf a 2 , a 4 , HMeeM 4a 2 —75a 3 + 324 = 0, oncyaa 
HaxoflHM fl 3 = 12 jih6o 03 = 6 ,75. Otbct: 1) 3; 6 ; 12; 18; 2) 18,75; 11,25; 6,75; 
2,25. ■ 

6.045. 5103 hjjb 7/81. 

6.046. □ IIo ycJiOBino, HHCna a, 09 , aq 2 o6pa3yioT reoMerpHtecayio nporpeccmo, 
iHCjia a, aq + 2, 09 * — apH^MeraaecicyK) nporpeccmo, a iHCJia a, 04 +2, 09 2 + 
+9 — CHOBa reoMeTpHiecKyio nporpeccmo. Hcnojibsya (JtopMyjihi (6.3) h (6.7), 

{ a+aq 2 
2«— 

„ ^ H3 KOTOpOH HaXOAHM A»a 

( 09 +2) 2 = 0(09 2 +9), 

pemeHHH: 1) a =4, < 7 = 2 ; 2) a=4/25, q= —4. Otbct; 1) 4; 8 ; 16; 2) 4/25; 
-16/25; 64/25. ■ 

127 (4”-l)(4 B+l +l) 

6.047. 1) 8 ; 4; 2; 2) 2; 4;8. 6.049. —. 6.050. 70 336. 6.051. 2n+- -—-. 

8 n 

3-4 

6.052. □ HMeeM: 

a i 

a] +aj 9+aj 9 2 +... = iSj =-; 

1-9 

a i 

a t -a,q + a,q 2 -... = S 2 = -; 

1+9 

a\ + a\q 2 +a]q^... = S=^- l . 

a\ a\ ai 

Orciofla cneayeT, hto 5=-- =-■- =S\ S 2 . ■ 

1-9 1-? 1+9 

6.055. S 2 /(2S— 1). 6.056. 2. 6.061. 7. 6.062. 1) 12 + 24+48 + 96; 2) 4,5+13,5+ 

(a+b) S—2ab 

+40,5 + 121,5. 6.063. 7. 6.064. 1) 3; 6 ; 12; 2) 27; 18; 12. 6.065. --. 

2S-(a+b) 



9\ 9\ 


6.066. 3n. 

6.067. □ IlycTi x, y, z — ncKOMbie ipcjia. Toraa, acnoRbays ycjiOBHS, nojiyHHM 
CHCTSMy 

{ 11 

111 
-H—I— = 18, 
x y z 

LV 

y x z 

PeiiiHB ee, Hafi^eM x= 1/9, y = 1/6, z = 1/3. ■ 

.068. -2. 

.069. □ IlycTb x, y, z — cootbctctbchho uH^pu coTeH, aecantoB h exiHHHn hc- 
KOMoro HHCjia. Torfla, ncnojiMya ycnoBHa, nonyaHM caeaywuiyw CHCTeMy: 

{ 100x+10y + z—792 = 100z + lOy + x, 
y 2 =xz, 

2y = x—4 + z. 

PeuiHB ee, hbxoahm x = 9, y = 3, z=l. HTair, HCKOMoe hhcro ecn. 931. ■ 

6.070. □ CHa>iajia HaxoARM uio = 5io—59 = (2’100 + 30) —(2 81 4-27) = 41. 

Tenepb aoicaaceM, aro rip a juo6om n pa3HOCTb u n+] —u„ nocTOSHRa. 3 to 
h 6y.neT 03HaaaTb, tto nocRenoBaTejibHocn, {u„} ecTb aparJiMeTHaecKaji npo- 
rpeccas. Ifrar, u„ i — u„== (5 B+ 1 — S„) — (S n — S„~\)—S n +1 - 2S n + S n „ i = 2 (/i + 
+1) 2 +-3 (ti + l)-4n J — 6/1 + 2 (,■»—l) 2 + 3 (n—1) = 4, rto h Tpe6oBajiocb ycra- 


6.071. 1064. 6.072. MeHbiue 2. 6.073. 25 —. 

27 

6.074. □ 1) Ecru pairrocrb nporpeccHH d otrhrhr ot Hyjis, to moxro lariacaTb 

_i_ - 

ai a 2 d \a, ay 

— - - 

a 2 «3 d \a 2 ay 

1 -'f 1 

a n a n +1 d \a n a n +\J 

1 a „+1 —or n 

Cjioxhb 3th paBeHCTBa, b npaBoS aacrH nojiyaaM -=-, tto 

d flia„ + i aja„ + i 

h Tpe6oBajiocb nofcasarb. 

2) Ecjih d= 0, to ai=a2 = ...—a„ a ROKaatiBaeMoe paBeHCTBO oaeBHflHo: 
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6.075. 101. 

6.077. □ JlerKO ycTaHOBan>, hto \q\ ^ 1 (npOBepbTe). CornacHO ycjiOBHio, 

J a?(9 8 -l) 

I 1 _non 


HCXJUO’IHB H3 3THX ypBBHCHHH 0], npBSfiM K ypaBHeHBIO BCTBepTOH CTeiieHH 

OTHOCHTejubHO q: 2lq* +82q 3 +$2q*+$2q+21 =0. 3to Tax HasuBaeMoe B03- 
BpaTHoe ypaBHeHae. Pa3AejiHB Bee ero uieBU Ha q 1 , HMeeM 21 (-?)* 


+ 82 +-^ + 82=0. Tenepj. hojioxhm q+- — t b nojiyuiM ypaBHeHae 21/ 2 + 

\ 9/ 9 

+ 32/+40 =0, oTKyaa /= —4/7 (He noaxojiHT), /= — 10/3. flajiee, H3 ypaBHenna 
1 10 

q-\—m -HaxoflHM q=— 3 a q=~lf3, KOToptiM coorBeTCTByioT suaneiiHs 

9 3 

fli =2 a a x = — 54. Otbct: 2; —6 ; 18; —54 hjih —54; 18; —6; 2. ■ 


6.080. 3 n+1 (n—1) + 3. 


6.078. x=</ /a . 6.079. 2" + ' (n-l) + 2-0,5n (n + 1). 6.080. 3 n+ ' (n-l) + 3. 

6.081. (Sla)"^. 6.082. 9. 6.084. 0. 6.085. B 7381 pas. 6.086. 0,25. 6.087. 2. 
6.088. «0,95. 

6089. □ Macjiurrejn. npeflCTaBJiaer CO 60S CyMMy imth hjichob reoMeTpmecKoft npo- 
rpeceaa, nepsuft <uieH ncoTopofi paBeH x 8 , a snavieHaTejii. paBeH x 2 y 2 ; cuie- 
AOBaTejitHO, b HHCjiHxeae nojiyHHM 


x a (l-(x V) 3 ) _ X 8 -X 2 y 10 
l-x~ 2 y 2 l-x~ J y 2 


c l0 -y 10 


x 2 —y 2 


1— x~ 2 y 2 1-x 2 y 2 x 2 - 

AHajiorHiHO, b saaMeHaTene HMeeM 
x* (l-Cx'V) 5 ) x*-x~ l y s x 3 —y 3 


Pa3aejiHB nepBoe Bhipaxeeae Ha BTopoe, HaxoAHM 


jfl® __^,5 ^5 _|_yS 

x 2 —y 2 x—y x+y 


= x* — x 3 y + x 2 y 2 — xy 3 +y*. 


6090 . Ilpa npoH3BOJu>HOM aepBOM "uiene a { apHtJiMCTHHecKoS nporpeccaa ee pa3- 
Hocrri. d= 0 hjih d—a l (— 2±V2). 



rJIABA 7 

JIOrAPHOMbl. nOKA3ATEJU.HME 
M JIOrAPHOMMHECKME YPABHEHMfl 


1 2 

7.001. □ npraefleM ace CTenera x oflHOMy ocHOBaHHio 2. HMeeM - r~2 ! 

16V2 

l l 3 l-x i— x ^ 

x x x 2 2 1_ x 

0,125 = (2" 3 ) =2 ; 4 = (2 2 ) =2 . Torfla ypaBHerae npHMeT bha 


HOOHJIBHOMy ypaBHemno 


-11 jc— 6 = 0, 


-(-V) 

'2 x> l-x 

- 


2 x 1—x \2 x' I — x n 

2 2 =2 hah 2 =2 . Hcnom>3yfl yxaaaHHe 1 , nepenaeM k paB- 


1—jt. noc;ie npeo6pa30BaHHH noAyiHM 


OTKyaa jt[ = —1/2, x 2 = 6. 


7.002. x=35. 7.003. x = 81. 

7.004. □ IIpHMeHHB npaBH.lO H3BJI6BCHHB KOpHJI H3 CTeneHH H <J)OpMynhI (1.19) 
h (1.16), nojiyaHM 


x x I 7 

.2 3 2x 3 


2 3 lx 3 2 3 2x . 

2 2 0,5 =2 2 ■ 2 hah 2 =2 


CorAacHO yxa3aHHio 1°, nepexooHM k paBHOcanbHOMy ypaBneiiHio 


OTsyaa x, = —1/5, x 2 = 3. 


5x 2 ~3 7 
6x _ 3* 


/“ 2 Vx+10 

7.005. □ IIpHBOAHM Bee creneHH a o«HOMy ocHOBaHHio 2: V 2 = 2 ; 0,5 = 

5 12' 

‘•V^+io v^+i _ 

= 2 ; 16 =2 . Toraa noAyaHM 


2 4 v 6 +io v^+> „ , 2 Vl+10 -v^+i 

2 2 —2 =0 hah 2 =2 

r 1 5 

Ilonaraa V- t= l'^0, nepexoaHM k paBHOCHAbHOMy ypaBHeHHio - -- 

2 2 (2y + 5) 

2 

=-, Koropoe HMeeT kophh yi = 5 h y 2 =—2 (nocAeflHHH Be noaxoaHT, 

y+i r 

nocsoAbKy aoaxcho 6farrb y>Q). Hrax, Jx=S, oncyaa x=25. ■ 

7.006. x=5/3. 7.007. x, = l, x 2 = 2. 7.008. X! = -2,5, x 2 = 3. 7.009. x=9/4. 

7.010. x=4. 

7.011. □ HMeeM 




4+./»-x 

2 / 5 \^ 7 x (S' 
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yMHO*HB o6e lacra ypaBBeHHa Ha 5/2, nojiyiHM 



4+y/^X 



V / 9^jc = 6 . 


IlojiaraeM ^9—x=y>0 h nocne npeo6pa30BaHHH nepexoauM k ypaBHCHHio 
y 1 —5y+4 = 0, kophh Koxoporo y { = 1 8^=4 yflOBJieTBOpjnoT ycjiOBmo y> 0. 

Orcioaa HaxoijH.w: sj9 — x = 1, 9—x — 1, xi =8; ,/9—x = 4, 9 —x= 16, X 2 = 
= — 7 . ■ 

n\ x 

7.012. □ Pa3aeBHB o6e lacra ypaBHeHaa Ha nojioacaTejiBHoe hhcjio 1-1 , nojiyaaM 

2x 2 -6 


x 2 Zr 

4 2 -1=0 hah 2 = 2° hjih x 2 + 2x —3 = 0. 


HTaa, x ( = —3, X 2 = l. ■ 

7.013. x = 10. 7.014. *,=0, jc 2 = 25. 

7.015. □ CrpynnapyeM creneHH c ocHOBaHaeM 2 b jieBOft lacra, a creneHH c ocaoBa- 
hhcm 3 b npaBoa aacra ypaBHeHaa a pai;io*nM Kaamyio aacrb aa mho^htcjih. 
HMeeM 

2* J_1 (1 + 2 J ) = 3 X,_1 (1 +3) hjih 2 J ' 1_! ' 3 2 = 3 I>_1 • 2 2 . 

Pa3aejiHB o6e aac™ ypaBHeHaa Ha 3 2 2 /0, noJiyaaM 



OrcwAa * 2 —3 = 0, t. e. X| t 2=±\/3. ■ 

7.016. x= —3. 7.017. x = 1. 

7.018. □ JIorapH^Maaecaaa (jjyHHiaa y = log 3 x onpenejieaa npa x>0. IloaTOMy, 
corJiacHO fJiopMyae (7.6), HMeeM log 3 x 2 = 21og3X. C;iejio BaTejiBHO, 


2 2Io. 3 x. 5 .°, 3 x = 20J Hjm ^*3*. $ lot l X — 20 1 HJIH 20 1Og 3 X = 20 2 . 

OTCio.ua log 3 x=2, t. e. x=3 2 = 9. ■ 

7.019. □ HMeeM 5 J * ' = 5^'5 _ 5* '=5* 5''; 0,2=5“ ‘. Ilocre neneima. bccx 

2 r jf 

ajieHOB naHHoro ypaBHeHaa Ha 5” 1 oho npHMer bha 3' 5 —2 5 = 1. Hojioxhm 
5 x =y, rue y>0. Toraa nojiyaaM ypaBHeHae 3y 2 —2y—1=0, OTKyaa yi = 1, 
y 2 = —1/3 (He hoaxoaht, Tax tat He BbinojiaeHO ycjiOBae y>0). 3HaiHT, y— 1, 
oxxyaa x=0. ■ 

7 . 020 . □ IIpeflBapHTejibHO bhhojihhm npeo6paBOBaHaa: l 0 2 /x =( 2 ' 5 ) 2 / *= 2 2lx ■ 5 11 *; 
25 =(5 2 ) =5 ; 50 =(2 5 ) =2 '5 . PaanejiaB o6e aacTH AanHoro 

ypaBHenaa Ha 5^/0, nojiyaaM ypaBHenae 2 ^ X + 1 = 4,25 2 ^*, aoTopoe penia- 

l/x 

eu HOAcraHOBKofi y=2 . Otbct: x lt 2 = ±1/2. ■ 
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7.021. x,, 2 =±V 2 , x 3 , 4 =±1. 7.022. x = 3. 7.023. x = 20. 7.024. x= 9. 

7.025. jc, = —1, x 2 =9. 

2 2 6 3x+3 ' 3 3 

- ~ - 34- 

XXX X X X 

7.026. □ HMeeM 8 = (2 3 ) ml h2 —2 =2 3, 2 . Toraa ypaBHeRHe npHMeT 

61 x 3 lx 3/x 

Ban 2 — 2 3, 2 +12—0. Bbcas HOByw nepeMeHHyw 2 =y>0, nonyaaM 

ypaBHeHHe y 2 — Sy +12—0, ropHH KOTOporo y, = 2 a yi = 6 nojioxarejibHbi. Hi 

3/x 

yp&BH 6 HH£ 2 -2 HaxonHM 3/x= 1, t. e. x t =3. OcTaerc* peunrrb ypaBHeaae 

3 lx 

2 - 6 . JIorapB$Mapys ero neByw a npaByio hbcth no ocHOBaHHio 2, nonyaaM 

3 3 3 

- log 22 =log 26 sum — = log 26 , 0 TKynax 2 =-= 31og«2. ■ 

x x log26 

7.027. x=3. 7.028. jc,, 2 = ±1- 7.029. x, = -1/3, x 2 =0. 7.030. jc,, 2 *» i^/lO, 

x 3 , 4 = ±1/^10. 7.031. jc, = 10“*, x 2 = 10 3 . 

7.032. □ JIorapa$MHaecKafi cfcyHicima onpeneneHa npa x>0; 3HainT, neaas a npa- 
Bas nacTH aamoro ypaBHeHKi nojioxHTejibHbi. JIorapa<j>MHpya hx no ocHOBa- 

lgx + 5 

hhk) 10 a acnoJtb3ya (JwpMyjiu (7.6) a (7.2), nonyaaeM -lgx = 5 + lgx. 

3 

ITojiojkhm y=lg x a peuiHM ypaBHeHae y 3 + 5y = 15 + 3y, orxyaa y, = — 5, y 2 = 3. 
Ha ypaBHeHHH lgx= —5 a lgx=3 HaxoaaM x, = 10~ 5 , x 2 = 10 3 . ■ 


7.033. □ y-raTHBaa o6jiacrb onpeaeaeBaa jiorapacJjMaaecitoH <J>yHKiiHH (x>0), npo- 
jiorapa<j>MHpyeM o6e sacra ypasHeaaa no ocHOBaamo 10: lg2 1gx— 
— Igxlg2=0. 3 to ypaBHeHHe BbiaojiHseTca npa jdo6om x>0. 

Otbct: (0, oo). ■ _ 

7.034. x, =2, x 2 = 64. 7.035. x,-l/v^0, x 2 = 100. 7.036. x,, 2 = 2 ± . 

7.037. x, = l/\/Y *2 = 3. 7.038. x, = 0,01, x 2 =100. 7.039. x, =0,1, x 2 =1000. 

7.040. x, =3, x 2 = 27 3 . 


7.041. □ no ycaoBHio, hhcjio n — HaTypajibHoe; 3aaMHT, nocnenoBaTejibnocTb 2, 5, 
8, ..., 3n— 1 ecTb apa^MeraBectaa nporpeccaa c pa3HOCTbW <7=3. B jieBoa 
aacra ypaBHeaaa buiio.thhm yMHO*enne CTeneaea c owaaKOBUM ocHOBaHaeM 
245484...43B-1 , 

a noJiyaaM 3 = (3 ) . Hcnojn>3ya <j)opMyjiy cyMMbi n ajieaoB 

_ 0,5 (243n-l)« . 

apaqiMeTHaecKOH nporpeccaa, HMeeM 3 =3 , OTicy.ua n + 3n =30. 

nooienHee ypaBHeHHe HMeeT xophh a, = 3 a n 2 = - 10/3 (ae noaxoaaT). MTax, 

n = 3. ■ 

7.042. □ HMeeM (2 +2 ) =2 +2 + 2 =4*+4 * + 2. Tax xax, no ycnoBHio, 

4*+4 *=23, to (2*+ 2 *) =25. yaaTbisaa, hto 2*+2 * > 0 (b cany cBoacroa 

. X —X 

2 noKa3are,TbHoa qjyHKixHH), OKOHiaTejibHO nojiyHHM 2+2 = 5. ■ 

7.043. □ IIpHMeHHB nocjieAOBaTeju>HO <J>opMyjiM (7.8), (7.1) h (7.9), nojiyiHM 

((3 3 ) IOg 3 2 +S* 0 * 5 7 ) ((9 2 ) 1<>89 4 —(2 3 )'°* 2 3 ) 


3 + 5 l0g « 16 -3 

(2 3 + 7) ((9 10 * 9 Y - 3 3 ) 15 (4 2 - 3 3 ) 


3(1+4) 




= - 11 . 
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7.044. 10. 7.045. 890. 

7.046. □ Hcno.ib.3ya 4iop.My.iu (7.6) h (7.2), HaxoaHM 


-log 2 log 2 




log! log 2 2 = — log 2 (1/8)=-(-3) log.2-3 


7.047. 2. 7.048. 24. 7.049. 19. 7.050. 1. 7.051. 8. 

7.052. □ 06o3HainM jjaaHoe Bbipaacerae iepe3 A. Cor.iacHO cBoficTBy 1° .iorapH4>- 
MHiecKon 4>yHKUHH, o>0. IIpBMCHHB CHaiana 4>opMyjiy (7.9), a 3aTeM (7.1) 
h (7.6), nojiyiHM 

A = (2'°^-3 l0 ^ +l) -2a) : 1) = 

=(a*-(a 2 + l)-2a) : (49 l ° g ‘ t9 ‘' I -a-l) = (a 4 -(a 2 + l+2a)): 

, a*-(a + l) 2 

1)=—--. 

a—a— 1 

3Ta apo6b onpeAejieHa npH ycjiOBHH a 2 —a— 1^0. PeiiiHB ypaBHeHHe 

, l+v/5 l-Vs 

a 2 — a— 1=0, naxoflHM ero kophb: a.=-, a 2 =- (nocneflHHH He 

2 2 

, l+v/5 

yaoBJieTBopseT yc.ioBtno a>0). C.ieaoBaTe.tbHO, a—a— 1=^0, ec.m a^ -~. 

2 

Tenepb moxho npoBecra aaJiMieRmee npeo6pa30Banne: 

(a 1 + a+\) (a 2 —a — 1) , 1+^5 

A= ---—-= a 2 + a + l, r«e a>0 h -. ■ 

a 1 —a—l 2 

7.053. □ B caay onpene.ienHst h CBOfiCTBa 1° .iorapH4>MHBecKofi 4>yHjamH HMeeM 
a>0, fl^l (1) h a 1 -1 >0 =» |a|>l =» a< — 1 bjih a>l (2). H 3 (1) h (2) 
CJieayeT, tto a> 1. flajiee, Tax icaic 3HaMeHaTejib apo6a aoJixeH 6bm. ot.thhch 

ot Hyaa, to a 1 — 1#1 h, 3HaiHT, ajt ±y/l. Tenepb 3aMeTHM, bto 

logi/a -Ja 1 — 1 = —log„ <Ja 1 -1 (cornacHO (7.7)), h, Hcno.ibiya (jwpMyny (7.9), 


, lo&, s /a 1 -\\o Z \Ja 1 -\ j-^— r 

A=- -= -.. -== =logo yja — 1, me a> 1 h a#v2. ■ 

log* y/a 1 -l loga >/a 2 -l 

7.054. ab(a — b) 2 , rae a> 0, a# 1, 4>0, b? 1. 7.055. 1+a, rae a>0 h a#l. 
7.056. log^ b, rae a>0, a? 1, b> 0, 4# 1 h a4=41. 7.057. log fl 4, rae a>0, a^l, b> 0, 

4# 1 h 4#a. 

7.058. O IIpHMeHSfl noc.ieaoaare.ibHO (jjopMyau (7.9), (7.8) h cHOBa (7.9), nonyHHM 

r r 1 1 1 

log r 6 V a = l°g3 3 \/ a== ---=-=-. ■ 

Vs v 63 log, r 3 logo 27 4 

V a 

7.059. -(l+2a)/a. 7.060. 1/a 2 . 7.061. (4 + 3a-2)/(2n). 

7.062. □ IIpH6aBHB k o6eHM lacraM paBeHCTBa x 2 +4y 2 = 12xy no 4xy, noayiHM 

(x+ 2 y ) 2 = 16 xy. Tax sax x> 0 , y> 0 , to x + 2 y= N /l 6 xy. IIpoaorapH 4 >MHpyeM 
nocaeaHee paBeHCTBO no ocHOBaHmo 10 : 

1 1 1 

lg (x+ 2 y)=- lg ( 16 xy); lg (x+ 2 y)=- lg 16 +- (lgx+lgy); 

2 2 2 
1 

lg(x+ 2 y)— 21 g 2 =-(lgx+lgy). ■ 
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7.063. □ H3 ytyiOBHs caeayeT, tto y >0, z >0, a x 2 =log 2 y (1), y 2 =log 2 z (2). 
Tax aaa z — H , rae >>>0, to z>1 h, 3HaiHT, log 2 z>0. H3 paseHCTBa (2) 
BupajHM y- N /log 2 z h noflcxaBHM b (1). IImccm x 2 =log 2 y/\og 2 z, orcyaa 
x = ±- s /0,51og 2 log 2 z. 3to BupaxeBHe npRHHMacT aeiicTB HTe jib h ue 3HaHenna, 
ecjia log 2 log 2 z>0, onyaa log 2 z>l, t. e. z>2. ■ 

7.064. □ H3 onpeaeaeHHaaorapH(J)Ma caeayer, tto N /x>0, e. x>0, x/1. 

ripHMeHHfl iopMyau (7.9) a (7.6), noayiHM ig ( v /6+x+6)=lgx. Coraacao 
yKaaaHHK) 4", nepexoaHM a paBHOcaatHOH aamoMy ypaBaeHaio cacreMe 


(x>0, x#l, fx>0, x?*l. 


B aeBOfi lacra ypaBHeHaa -Js+x^Q, nosrOMy x— 6>0, r. e. x>6, a moxeo 
o6e nacTB ypaBHeHaa B03Becra b KBaapat. Hmccm 


f*>6, fx>6, 

l6+x=x 2 —12x + 36 U -1 


(6+x=x —12x + 36 (x 2 —13x + 30 = 0. 

HaxoaaM copHa ypaBHeHaa: Xj = 3, x 2 = l0; m aax HepaBeacrBy x > 6 yaoBneT- 

Bopaex tojebko x= 10. ■ 

7.065. x=0,5. 7.066. x, = 2, x 2 = 3. 

7.067. □ ytHTUBaa o6nacrb onpeaeaeHaa KBaapaTHoro aopHa, MunoraeM, hto 
2x— 7>0. npa 3 thx 3HaqeHHax x HMeeM ,/2x—T^0; y/2x—l +1 >0, 
y/lx— 7 + 7>0 a y/lx— 7+7>7, t. e. log 5 ( v /lx--7 + 7)^ t 0. Ymhoxhb o6e 
aacTH ypaBHeHaa aa logs (\/2x— 7 + 7), noayiHM 

logs (7^-7 + l)=0,51ogs (Vlx-7 + 7) HJIH 

logs (v/2x-7 + l)=logs -Jy/lx—l + l. 

CoraacHo yica3aKHK> 4°, nepexoaHM k cacreMe 
f2x-7>0, 


r 7x-l+\=JJlx-l+l. 


Bbcaa HOByio nepeMeuH>To 7 + 1 =y>0, npHxo&HM k ypaBHCHHio >>*= 

= ,/y+ 6 aaa y 2 —y —6 = 0, auetonieMy sopaa y ( = 3 a y 2 = — 2 (nocjxeaaHfl He 

yaosaeTBopaeT ycaoBaio y>0). Hrax, ocraeTca peinart ypaBHeHae Jlx—1 + 
+ 1 = 3, onyaa x=5,5, tto yaoBaeTBopaer HepaBeacrBy 2x—7>0. ■ 

7.068. x=5. 

7.069. □ HMeeM lg (3—x) 3 =lg (27—x 3 ), tto paBHOcajitHo cacreMe 


f3—x>0, fx<3, 

< aaa < 

1.(3—x) 3 =27—x 3 1(3—x) 3 = (3— 


1(3—x) 3 =27—x 3 1(3—x) 3 = (3—x) (9+3x+x 2 ). 

flaaee nojiyaaM (3—x) (9—6x+x 2 —9—3x—x 2 ) = 0 aaa (3—x) (—9x)=0, ot- 
xyaa x\ =0, x 2 =3 (hb yaoBaexBopaeT HepaBeHcray x<3). HTax, x=0. ■ 


7.078. x=5. 
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7.071. □ ysHTbiBas o6jiacTb onpeaeaeima norapa^Maaecxoa (fjyHKuaa, HMeeM cue- 
ayioiayio CHCTeMy HepaBeHCTB: 

{ x4-10>0, Cx> —10, 

2x—\ >0, =»■ \ x> 1/2, => x> 20/21. 

21.x—20 >0 tx> 20/21 


CoraacHO yxa3aHHK) 5°, nojiyaaeM paBHOcaabHyio flaHHOMy ypaBneHmo ca- 
creMy 


x> 20/21, 
llg (5 (x4-10))=lg 


10 (21x—20) ana 
2x— 1 


| x> 20/21, 

5 (x4-10) = 


10 (21x—20) 
2x—1 


Pemaa ypaBHeHHe, HaxoflHM Xi = 10, x 2 = l,5 (o6a aRanenHa yaoBJieTBopaioT 

HepaBeHCTBy x> 20/21). ■ 

7.072. x= -2. 7.073. *=13. 


7.074. □ y-umuBaa o6jiacra onpeaeaenna aorapH^MHiecKoft d>yHKi(HH a KBaapaT- 
Horo KopHa, HMeeM cacreMy HepaBeHCTB 3x4-1 >0 (npa stom ycaoBHH 

v/3x+l+4>0), x>0, pemeHaeM xoTopoa HBaaeTca x>0. /(amioe ypaBHeHHe 
paBHOCHJlbHO CHCTCMe 


x>0, 


lg (-y/3x +1 +4) - lg 2* 5*0, 


s 2 —Ig4 + lg0,12 = lg (V3x+ 1 +4)-lg2x. 


0 ) 


Hcnoab3ya yxaiaFuie 5°, npnxoaHM x ypa«HenHK) 
100 0,12 , V3X+1+4 V3x + l+4 


•g 


-=lg 


2x 


HJIH 3 = 


2x 


Ilocae yMHoaceHHa o6eHX nacrea ypaBHeHHa Ha 2x (npa stom npHo6peTCHaa 
KopHett He npoa30HaeT, nocxojibxy x>0) noayaaM appaiiaoHaabHoe ypaBHeHHe 

v /3x + l=6x—4 (2). Tax sax N /3*+1 >0, to a 6x—4>0, OTxyaa *>2/3. 
Bo3BeaeM o6e aacra ypaBHeraa (2) b XBaapaT: 3x + l = 36x 2 — 48x + 16 am 
36x 2 —51x4-15 = 0. Orcicaa HaxoaHM Xj = 1, xj = 5/12 (He yaoBJieTBopaer ycno- 


bhio x>2/3). Ocraerca y6eaaTbca b tom, hto aaa x = 1 BunonHaeTca BTopoe H3 

ycaoBaa cacreMbi (1): lg (-^3x4-1 4-4) —Ig2x=lg6 —Ig2 = lg3?*0. MTax, 
x- 1 . ■ _ 


7.075. x = 37. 7.076. x=4 - y/l 1. 

7.077. □ y mhobchb o6e aacTH ypaBHeHHa Ha 2 a yaaraBaa yxa3aHae 5°, nojiysaM 
paBHOcaabHyio aaHHOMy ypaBaeHHio cacreMy 


x 2 —55x4-90>0, 
x—36>0, 


"lg ~ 


x 2 —55x4-90 


-=lg 2. 


( 1 ) 

( 2 ) 

(3) 


x—36 

x 2 —55x4-90 

PeuiaeM ypaBHeHHe (3). HMeeM- —2 hjih x 2 —57x4-162=0, OTxyaa 

x—36 

X[ =54, x 2 = 3. 3HaneHHe x 2 =3 He yaOBJieTBopaer HepaBeHCTBy (2), a x\ = 54 eMy 
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-J 


yaoBJieTBopseT. rioacraHOBKoa b HepaseHCTBO (1) y6e*aaeMca, kto x = 54 
yflOBJierBopaer h eMy. MTa*, jc=54. ■ 

7.078. x = 6 . 7.079. x=29. 

7.080. □ ^iu cymecTBOBaHHs jiorapa<|>MOB Heo6xozD3MO, <rro6bi onHOBpeMeHHO 6u- 
hh BfainojiHeHM uepaBeHCTBa x>0, lgx>0, 31gx—2>0 hjih x>0, x>1, 
lgx>2/3. Oroofla lgx>2/3. Tenept nepexoaHM x pbbhochjibhoh aaHHOMy 


ypaBHCHHio CHcreMe 


fig J 
llgJ 


5 x>2/3, 

Ilocjie aaMeau nepeMeHHOfi y = lgx 

5x(31gx-2)=l. 

nonyiHM ypaBHeHae 3y J —2y —1=0, xopHH soToporo >>i = 1, y 2 = — 1/3. H3 


3thx 3HaaenHH H6paB€HCTBy lgx>2/3 yaoBaeTBopaer TOJibKO nepBoe. Hrai, 
lg x— 1, OTKyaa x_= 10. ■ 

7.081. x, =3, x 2 = 3 + V2- 7.082. x, = - 1, x 2 = 7. 

7.083. □ 3aecb x^3. 3anncaB npaByw aacTB ypaBHeHHa b Bane 3 = 31og 3 3 =log 3 3’, 

nepexoaHM x paBHOCHJibHOMy ypaBHeiiHK) (x—3) 2 |x—3| — 3 3 npa ycjioaan 
x/3. Tee tax a 2 =\a\ 2 , to noayHHM |x — 3| 3 = 3 3 hjih |x—3| = 3, OTxyaa X| =0, 

x 2 = 6. ■ 

7.084. x = 5. 7.085. x,=l, x 2 = 2. 7.086. x=10. 7.087. x = 5-yil. 7.088. x = 10. 
7.089. x=5. 7.090. x t = 3 y/2, *2 = 4. 7.091. x,=33/8, x 2 =17/4, x 3 = 8, x 4 = 12. 
7.092. X,, 2 = ±3. 7.093. x=-10. 

7.094. □ 3aecb x>0. Ilocjie EiecjioacHbix npeo6pa30BaHHH nojiy'iHM paBHOCHJibHoe 
ypaBHeme (2+lgx) 1 +(l +lgx) 2 = 14—lgx. Ilojiaraa lgx=y, npaxoftHM k KBa- 
apaTHOMy ypaBHeHHK) 2y 3 + 7y—9 = 0, HMeiomeMy xopHB yi = — 9/2, y 2 = l. 
-9/2 

CaeaoBaTeabHO, X[ = 10 ,x 2 = 10. ■ 

.095. x=3. 

.096. □ 3aeca x>0, X9*l. Ilocjie npeo6pa30BaHHH npHBeaeiw ypaBneHHe k B«ay 
(2 log* 3+ 2) log 2 x = 4, OTKyaa, yHirrhiBaa, hto log* 3 log 3 x— 1, nojiyHHM 

21og 3 x4-21ogjX=4. PeuiHB sto ypaaneHne c noMouibio noacraHOBKH log 3 x=y, 

b pe 3 yjibraTe hexohhm x t = 1/9, x 2 = 3. ■ 

7.097. x, =1/128, x 2 = 2. 7.098. x = Ji. 

7.099. □ Hcnoabsya (JjopMyay (7.7), nojiyauM ypasHerae 

log 2 x log 2 x / 1 1\ 

l0g 2 x+——— H-= 11 HJIH log 2 X|H -1— 1=11, 

log 2 4 log 2 8 V 2 3/ 


OTKyaa !og 2 x= 6 , t. e. x = 64. ■ 

7.100. X| = l/27, x 2 =9. # Bocnoab30Ba-n>ca noacTanoBxoH log 21 x=y. 

7.101. y=x, rae x>0 h x#1. 7.102. X| =5, x 2 = 25. 

7.103. X] = 1/9, x 2 = 9. 9 Hcnoai.3ya <t>opMyay (7.7), nepeihH k ocHOBaaHio 3. 

7.104. xi =® v 4r, x 2 = a 9 , rae a>0 h 1. 7.105. xj =* v /2, x 2 = ^/2. 

7.106. □ yiHTMBaa o 6 aacn> onpeaeaeHHa aorapH^MHaecKOH (JiymnaH a orpaaa- 
aeHHB, aajiaraeMue aa ocHOBEHHe aorapa<J)Ma, HMeeM cacreMy BepaBeacTB 
10—x>0, x>0, x#l, OTKyaa 0<x<l, l<x<10 (1). Tax xax X9*l, to 
log4X9*0. yMHO*HB o6e aacTH ypaBHeHHa Ha log 4 X (irpH 3tom npHoOpeTeHHa 
xopHeft He 6yaeT), nocae npeo6pa30BaHHH no.iyaHM ypaBHeHHe log^x+ 
+log 4 ( 10 -x)=log 4 l 6 hjih x J -10x+16=0. Ero xopHH X[ = 2 a x 2 =8 aajia- 
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IOTCH H KOpHSMH flaHHOrO ypaBHeHHS. nOCKOJlbiCy yflOBJieTBOpHKIT yCJlOBHBM 

( 1 ). ■ 

7.107. □ 3necb 1—x>0, 1— x#l, t. e. x<l, x^O (1). flajiee hmccm logi_ x l,5 = 

0 ,i 

=0,5; 1,5=(1— x) ; 2,25 = 1 — x\ x = — 1,25. 3to 3HaieHHe yuoajieTBopaeT 
ycjiOBHSM (1). Hthk, x = —1,25. ■ 

7.108. x=l/2. 

7.109. □ 3/iecb 3 X —5 X >0 (1). Bocnoju>3yeMca TeM, hto 2—x=log 5 5 *, h 3ana- 

_ 2—x x 2—x 

ineM ypasHeHHe b BH,ae logs (2 * 5 ) = log 5 (3—5 ). flajiee hmccm 

2 3 5 2_X =3 X —5 2_X ;5 2_X (2 3 + l) = 3 X ; 5 2_X =3 X “ 2 . 

2—x 2—x 

HajcoHeu, yMHO*HB o6e hecth ypaBHeHHs Ha 3 #0, no;iyHHM (5 3) = 

2 —x 

= 1=>15 = 15° => 2 — x = 0 => x = 2. 3tot icopenb yfiOBJiexBopaeT HepaBeH- 

CTBy (1). ■ 

7.110. □ y-iHTUBaa oOjiacTH onpeaejieaHa KBanpaTHoro Kopaa h jiorapmJiMHMecKOH 
<t>yHKI(HH, HMeeM CHCTeMy HCpaBCHCTB 

{ x + 3 >0, 
x 2 — 9>0, hjih 
7-x>0 



Lx<7. 


-J 




J 

Phc. P.7.1 


C noMombio pnc. P.7.1 BaxoflHM 3 <x<7 (1). FIpeo6pa3yeM JieByio nacrb 
ypaBHema: 

v^+3-*°a, v^ J -9 log v^+3 " 2 log ' 2 (v x + 3) 2 

(2 ) 2 1 =(2 1 ) '(2 i ) =— ;- — = 


x 2 -9 
' x+3 


(■Jx 


-9)- 


- = x —3. 


7.111. 

7.115. 


OcraeTCa peuurrb ypaBHenae x—’i = s /l (7 — x). M3 HepaseHCTBa (1) cjieayeT, 
hto x— 3>0, h o6e nacre 3Toro ypaBHeHHa moxho bo3bccth b KBaapar. ITocne 
ynpomeHHH nojiyHHM x 1 — 4x— 5 = 0. 3HaaeHHe x t = — 1 He ynoBJieTBOpaer 
ycjioBHw (1), a X 2 = 5 — yaoB.ieTBopaeT. Otbct: x = 5. ■ 
x\ -0, x 2 = 2. 7.112. x = 0. 7.113. x = 0. 7.114. x = 2. 

□ ComacHO yica3aBHK> 2°, x>0 (1). flajiee, yHHTbiBaa o6;iacrb oripeaeaenHa 
aorapHiJiMHHecKOH (JiyaxuaH, nojiyHHM x 2 — 1 >0 hjih |jc|> 1, OTicyna x< — 1, 
x> 1 (2). M3 (1) h (2) cjieayeT, hto x> 1 (npH 3tom aBTOMaTHHecKH Bu nojiaa eT- 

lOg yj X*— 1 

ca orpaHHneHHe x^ 1 Ha ocHOBanne jiorapaiJiMa). Tenepb HMeeM x x =5 
hjih sjx 1 — 1=5; xi t 2= ±y/Z6- flaHHOMy ypaBHeHHio yaoBJieTBopaeT tojibko 

X-V26- ■ 

7.116. xe(0, 1)(J(1, oo). 7.117. x = 2. 7.118. xi = -l, x 2 = 5. 7.119. x=3. 
7.120. x=l. 7.121. X\ t 2 = ±3. 7.122. x,, 2 =±1- 7.123. x,=5, x 2 =15. 7.124. x=7. 
7.125. X\ =2, X2 = ll. 7.126. x=l. 7.127. x,=2, x 2 = 6. 7.128. x = 2. 7.129. x = 2. 
7.130. x = 2. 
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7.131. 


7.132. 

7.137. 

7.140. 


7.141. 

7.145. 


7.146. 


7.147. 

7.149. 


□ CrpyrmapyeM creneaa c ocaoBaaHeM 7 b toboh sacra ypaBHeHHS, a CTeneHH 
c ocHoaaHHeM 5 — b npaBoft: 


7 lgX +13-7 ,gJt - 




Buaeca 3a cko6kb CTeneut c MeHiinHM noaaaaTejieM h npoBeoa flajibHefimae 
npeo6pa30Baaaa, nojiytHM 


7 lgX_1 (7+13)=5 ,gJt_1 (3+5 2 ); ———— 2(> 

5 lgX -‘-28 


= l; 



Orciofla lgx—2=0, t. e. x= 100. ■ 

x, = l,x 2 = 3. 7.133. *= V2- 7.134. x, = i, x 2 = 100. 7.135. x=l. 7.136. x = 5. 
x=9. 7.138. x = 7. 7.139. x = 2. 

□ OnueTHM, tto b jicboh sacra BhipaaceHae non bhekom jiorapa<]>Ma nojioxa- 

1 

TejibHO npH Bcex x. YnpocTHM npaByw sacn>: logs 0,2= logs-=log 5 l — 


( x l — l3x+28 2\ 

3 4~J=log 3 3~ 1 . flajiee 


BMeeM 


x J -l3x+28 2 1 x 1 -13x+28 , 

3 3 = 3" 2 ; 

9 3 

x 2 —13x 4 28 = —2; x 2 - 13x430; x, =3, x 2 = 10. ■ 


x = 2. 7.142. xi=7, x 2 = 8 . 7.143. x, =2, x 2 =4. 7.144. x=-2. 

x v/2 

□ riojioxHM 3 —u> OhZ =v>0. Toraa nojiyBHM 

fu 2 —v 2 = 725, f(u-v) (u 4 v)=725, fu4v = 29, 
lu-v = 25 ju-v = 25 (u—v = 25, 

jf y/2 

OTryaa u = 27, v = 2. Hrax, ocTafiTCs peman> cacreMy 3 =3 3 , 2 =2, oncyna 

x=3, y=2. Otbct: (3; 2). ■ 

□ CorjiacHO yxa3aaaK> 2°, x>0. npojiorapa(J)MHpyeM o6a ypaBneuMH no 
ocaoBaaHK) 5: 

j(2y 2 -l) log 5 x=l, 

l(y 2 42) log 5 X = 3. 


3neci> 2y 2 —1#0 a logsx^O, Tax xas npaBag sacTb ypaBBeaas OTJiHHua ot 

y 2 42 

ayn*. PaaneimB noarceaHO BTopoe ypaBHeaBe aa nepBoe, riojiysaM — -= 3 

2y 2 — 1 

hjih 5y 2 = 5, onyaa y= ± 1. Its nepBoro ypaBHeaHg HaxoaaM Iogsx = l, t. e. 
x = 5. OTBe-r (5; 1), (5; -1). ■ 

(2 V *;2 2V5 ). 7.148. (1/2; -3/2). 

(x+>)/6 

□ B nepBOM ypaBHeaaB BBeneM aoByro nepeMeHayio 2 =z>0. Toraa 

nonyiHM ypaBHeaae z 2 4z—6 = 0, HMewmee xopaa i\ =2, z 2 = —3 (ae yaoBJicr- 

(x+y)f6 

BopaeT ycjioBHio z>0). CaeflOBaTejn.HO, 2 =2, oncyna (x4y)/6 = 1, t. e. 

fx 4y=6, 

x +y =6. B peayntTaie npaxoAHM k cacreMe •< xoropyw pemaeM 

(x 2 45y 2 = 6xy, 

choco6om noacTaHOBKH. Otbct: (3; 3), (5; 1). ■ 
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7.150. (1; 1). • ripojiorapM(J)MHpoBaTb ace «uieH ti ypaBHeHHS no ocHOBaaHto 2. 

7.151. (9; 16). • Bo3BecTH o6e iscth BToporo ypaBHeHHS b crenem> 2x—y a noacia- 
BHTb nonyieHHoe Bupaacenae b nepBoe ypaBBeaae. 

7.152. (5; 5). 7.153. (3; 9). (9; 3). 

7.154. □ yBHnjBas oOnacn. onpenejieHaa jiorapa<J>MHBecEOfl ({iyH tiina , jaunoiaeM, 
fro flO.TKHU Bbmo.THBTbCS HepaBeHCTsa 2x+y>0 a 2x—y>0 (1). IIojiobchm 

(jc— y)[2 15 

b nepBOM ypaBHeHHH 2 =z a nojiysaM zH — =- bjib 2z — 5z+2 = 0, 

z 2 

oricyfla z\ = 2, Z2=0,5. CocrasaM a pewaM nBe HOBue cacTeMbi, paBHocajitHue 
oaHHoa: 


1) 


2 ) 


p (i - )/2 =2, 

(Ig ((2x—y) ■ 10)=lg ((y+2x) 

[*-y- 2 . 

U=2y 

r2 ( '-' )/2 =o,5. 


6)^{ 


(x-y)/2 = l, 

5 (2*-y) = 3 (y + 2*) 


5 (2*-y) = 3 (y + 2*) 
(1) He BunojiHjaorca. 


x=4, y = 2. ycjiOBaa (1) Bbmo.iHjnoTCs. 

jt= —4, y= — 2. 3necb ycjioBaa 




y— ~ 2 , 

2y 


Otbct: (4; 2). ■ 

7.155. (4,5; 0,5). 7.156. (4; 2), (4; -2). 7.157. (2; 18), (18; 2). 7.158. (1; 1), (4; 2). 

■ A/5-1 3-v/5\ 

7.159. (6; 8), (8; 6). 7.160. (3; 27). 7.161. ( ——; —— l 

7.162. □ 3flecb x>0. JIorapH<J)MHpysi BTopoe ypaBHenne no ocHOBaHmo 4, nojiy«iHM 
CHCTCMy 

r y=l+log 4 X, r y + (-log 4 jr)=l. 


C — itiuiha, <• y 

mm 

log4X = 6 0> 


(-10g4X)« 


3HaiHT, y a (— log4 x) sbjisiotcs KopasMH icBanpaTHoro ypaBHeHHS 

z 2 — z—6 = 0. Orciofla nonyaaeM ase cacTeMu: y = 3, — log 4 x = —2 a y=—2, 

—log4X=3. Otbct: (16; 3), (1/64; —2). ■ 

7.163. □ 3aecb x>0, y>0 (1). IlepeftaeM b nepBOM ypaBHeHHH I ochob3hhk) 4 a no- 
JiyHHM CBCTCMy 


I0g4-T = l0g4l, 


U J -2y 2 = 8 




x =y 2 , 

L x J —2x —8 = 0. 


M3 BToporo ypasHeHas cacreMM hhxoohm x f =4, x^ = —2 (ae yaoBaeTaopsex 
ycjiOBHSM (1)); Toraa y 2 =4, t. e. y\ =2, >' 2 = —2 (hb yaoBJiexBopseT vcxobhsm 
(1)). OTBe-n (4; 2). ■ 

7.164. (4; 16). 7.165. (16; -28), (1; 2). 7.166. (25; 36). 7.167. (3; -3). 


JC —-4 


_ 1£Q f—1 TT « W** 2 

7.168. □ UpHBeas bc« creneaH e ocHOBamnc 5, ncayaaM 5 ^5 

CoraacHO ytasaBaso 1°, aepefinex e p&Bsooe^wt.My >p?BBeH4uc 
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7.169. 

7.170. 


(y/x-2) U/x + 2) 

-=-= 3x—12 —2x+4. CoKpaTHB Ha Vx+2>0 (npa btom noTepa 

v/x+2 

KopHefi He npoH3olaei), nooie npeo6pa30BaHHfi npaaeM k ypaBHeHHio 

x—,Jx—6 = 0. IIojioxhm v /x=>>>0 h pernHM ypaBHeHaey 2 —y—6=0, o-rxyaa 
yi = -2 (ae roflHTCa), >>2 = 3. TaxHM o6pa30M, x = 9. ■ 

x=25. 


x+ 1 
4 


x—2 



7.171. 

7.173. 


□ HMeeM jx— 3| =|x — 3| . CorjiacHO yxa3aHHK> 2°, kophhmh oaHHoro 

ypaBHeHHS sbjduotcs pemetms CHCTeMhi 

{ x*3, 

x+2, x#4, 

3x+3 = 4x—8 


h, 6 trrb MoxeT, peiuems ypaBHeHHS |x—3| = 1. YpaBHeHae chctcmu HMeeT 
KopeHb x= 11, a ycaoBHio |x— 3| = 1 yaoBJieTBopjnoT x=2 h x=4. Tame 
sB.isiouiHecs peiueHaeM cacreMbi, nocxojiaxy npa 3thx 3HaqeHHsx ({jvhkuhh 
x+1 x—2 

-- h -onpeaeaeHJd. Hraic, X] = 2, X2 =4, x 3 = 11 . ■ 

4 3 

Xi = 1/3, X 2 = 2, x 3 = 4. 7.172. X] = — 1/5, X 2 = l/2, x 3 = l, x 4 = 3. 

□ CrpynnHpoBaB creneHH c oCHOBameM 4 b .leBOH aacTH ypaBnenHs, a CTe- 
neHH c ocHOBaHHeM 9 — b npaBOH h buhocs o6iuhh mhojchtcjh, 3 a cko6kh, 
HMeeM 

3'4* (1 —2'4)=9* +1 (-3—)HJiH 3-2 2x (-7) = 3 2jt+2 ' 


(-;> 


7.174. 

7.175. 


2x + l 2x + l 

Pajae.iHM o6e sacra ypaBHeHHS Ha —21/2 h nojiysHM 2 =3 . 3 to 

paaeHCTBO bo3mo*ho tojibxo npa ycaoBHH 2x +1 =0, oncyaa x= —1/2. ■ 
x=4. 

□ Ilojiaraa 3 X =y>0, nojiysHM xy6Hsecxoe ypaBHeHae y 3 — 13y 2 + 39y —27 = 
=0. Pa3Jio*HM ero jieByw sacn. Ha mhoxhtcjih: (y 3 —27) — 13y (y— 3)=0 hjih 
O'—3) (y 2 -10y+9) = 0. PeuiHB ypaBHeHHS y— 3=0 ay 1 — 10y+9=0, hhxoahm 
>1 —3, y 2 = l, yj=9. OTBet: xj-0, x 2 = l, x 3 =2. ■ 


BHae 


4x 4x lx 

32+2-3 =5(2-3) 


Tax xax 


7.176. □ 3anHiueM ypaBHeHae 
2x 2x lx 

(2 3) =2 ' 3 >0 npa jdo6om x, to, pa3flejiHB Bee whh ypaBHeHHS Ha 

lx lx 

2 3 , nojiysHM 


2x lx 

2 3 

3' — + 2- — = 5 hjih 3 

3- 2- w 

2x 

/ /. \ 

Tenepb iiojioxhm 




. 5 . 


■y>0 h npHaeM x ypaBHeHHio 3y H — = 5 hjih 


3y J -5y+2=0, OTxyaa y t = l, y2=2/3. Ocraercs peman. ypaBHeHHS 


2 \ 2 * 2 


lx 


Otbct: xi=0, X2 = l/2. 
3 
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7.177. x, = 1, x 2 = log 2 (3 + V29)— 1. 

7.178. □ JleBas naCTb ypaBHetms npeflCTaa.iseT co6oa icy6 pa3HOCTH flByx laceji 
32 * a 2 . noaTOMy (3 2 *—2*) =8 hjih 3'2 x —2 =2. 3to ypaBHeaae 

X 

peniaeM noncTaHOBxofi 2 =y>0. Otbct: x=0. ■ 

7.179. x = 3. 7.180. x = 0. 7.181. x = 2,5. __ __ 

7.182. z, 2 = ±2. • Bocno.ib30BaTbCs TeM, hto yjl + *Jl - ^48 = 1. 

7.183. x= 1. 7.184. x= —2. 

7.185. □ Cor.iacHO onpeaejieHHio xopHs, x^O. 3anauieM ypaBHeHae b Base 
3x—3 


5 '2 =5 3 2?. Pa3fle.iHB o6e nacta Ha 5 3 ■ 2 1 ^0, nojiyiHM 


3x-3 


x—3 


x—3 x x-"3 x 

5 ' 2 =1 HJIH 5 ' 2 =1 HJIH 


H"-- 


Tax xax 5 2 ^ >0a 5'2 ^ 1, to x—3 =0, t. e. x = 3. ■ 

7.186. xi = 1, x 2 = 3. 

x—2 

7.187. □ 3anameM ypaBHeHHe b Bane 4 (3 — a) = a—27 (1). Orcio^a npa ycjiOBBa 

x-2 a —27 x -2 

3 —a 3*0 nojiynHM 4 =- (2). Tax xax 4 >0 npa juo6om x, to 

3—a 

a-27 

ypaBHeHae (2) HMeeT peiueHae, ec/m->0. 

3 —a 



Pac. P.7.2 

PeuiHM 3to HepaBeHCTBO MeTOflOM HHTepBajiOB. Hcno;u>3y» pac. P.7.2, Haxo- 
jsa m 3 <a<27. Ilpa sthx 3HaieHHHX a paBeHCTBO (2) mo*ho nponorapa(J)MHpo- 

a—27 a—27 

BaTb no ocHOBaHHio 4: x—2=log4-, OTxyaa x = 2 + log 4 -. 

3—a 3—a 

a-27 

IlycTb Tenepb-<0, t. e. a< 3 a a >27; Toraa ypaBHeHae (2) He HMeer 

3 —a 

pemeHHH. 

x —2 

IlycTb, HaKOHeu, 3 — a = 0; Torjia ypaBHeHHe (1) npHMeT bha 4 ' 0 = 

= 3 — 27/0, t. e. oho He HMeeT pemeHHH. 

a —27 

HTax, nojiynaeM otbct: x = 2+log4-npa 3 <a<27; HeT pemeHHH npa a<3 

3 —a 

a a>27. ■ 

7.188. (2a— l)/(a+3) npa a# —3, a# —2, 0*1/2; HeT peuieHaa npa a= -3, a= — 2, 
a = 1/2. 

7.189. □ y npocTHM apo6b: 

logiopa _*_J_1 

lga logolOO lga 21og a 10 1ga 2 


logioo* 1 _ 

AHanoraiHO, --- =-. B pe3yjn>TaTe nojiyaaM 

lg* 2 


14-362 
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1/2 1/2 2 log , (o+A) log (o + A) 

(b a ) “ = (ni>) “ = a+i>, 


npHH6M AOAHCHbl 6bITb BbmO.THeHtJ yCAOBHH a > 0, a # 1, A > 0, A 7 * I, aA . 

□ HMeeM 

vl =*((logi a+log* b+2)' n +2) lp -\og k a-\og a b= 

// l \‘/ 2 \'/ 2 i 


=((i° g ; a+r V + 2) + 2 ) - 10 .-JL- 

\\ ) ) log* a 

_// iog; a +2io g ; a +n 1/2 \ l/2 io g 2 a +i 

\\ logja / ) log* a 


3aMeTHM, tto log*a + 21ogJn+l = (logJa + l) 2 h ((logja+l) 2 ) = |logJa + 
+ l| = logJa + l, Tan icaK logja + l>0. flanee hbxoahm 


logja + l 

flog* a + 21og 3 n + l' 

log* a 

l log*" 


log 2 a + l logja+l log 2 a + l 
log* a |log*a| log* a 

IlycTb k>g*a>0; Toraa |log*a| = log* a, oncyaa A =0. 

Ilycrb log*a<0; Toraa |log*ar| = - log*a, OTsyaa A=— 


2 Qog]a+ 1) 


log* a 

Oct acres peuiirn, aepaBe HCTBa log*a >0 h log*a< 0 . /las HepaseficTBa 
log*a >0 HMeeM: ecim 0 <A< 1 , to h 0 <a< 1 ; eenn ace A> 1 , to h- a> 1 . ,£(ns 
HepaBeiicTBa log*a <0 nonyraeM: ecAH 0 <A < 1 , to a>l; ecAH ace b> 1 , to 
0 <a<l. 

f 0 <a<l, fa>l, fa>l, 

Otbct: 0, earn < hah < ; —2 flog*a + log- b), ecAH < hah 

to < * < 1 U >1 (0<A<1 

J 0 <a<l, 

(A> 1. 

(l+log2Jc) 3 , rae x>l. 7.192. x+1, rae jc>0, x# 1. 7.193. log,,/), rae a>0, 
a# 1, A#l. 7.194. 3 —21og a 6, ecAH 0<A^a 3 , b^l; —3, ecura b>a 3 . 
l/Qog^-l), rae a>0, a?*l, A>0, A#l, a#A, aA^l. 

1 

a-'+r'+y+r 1 ' 

□ npoaorapHiJiMHpoBaB aamuje paBCHCTBa no ocHOBaHHio 10, nonyuiM 
1 1 1 lga-1 

lgfl=-, lgy = —-—. CneaoBareAbHO, lgy=-=-, oncyaa 

1-lga l-lgfi } _1_ lga 

1 -lga 

1 

1 1 —igy 

lga=-. CoraaCHO onpeaeaeHHio aorapa^Ma, HMeeM a =10 . ■ 

1—ig v 

0. 
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7.202. □ Hcno.ii.3ys nocneflOBatejiBHO <J>opMyjiM (7.6), (7.7), (7.4), (7.5), no.iyiHM 


logjo 8 = 3 log 3 o 2 = 


3 lg 2 


3 lg ■ 


10 


Ig30 lg (3 10) 


3 (1 —lg 5) _ 3 (1—a) 

lg3 + l 6+1 


7.203. a (6 + 3). 

7.204. □ yiBTWBaa o6.iacTb onpeaeaeHaa jiorapa^MHaecKOH (JiyHKiiHH, HMee.M 

2—jc>0, ( x<2 , 

=> < => 0<jc<2. 

2-y/x>0 (,0<JC<4 


( 1 ) 


2 — X yjl—x 

CorJiacao yKa^atmio 5°, nepexoaHM k ypaBHeHHio- =-—. Pa3aeJiHB 

_ 2 — y/x yj2 

o6e ero aacra Ha -j2—x (npa 3 tom noTepa xopHea ae 6yaer, Tax xax npa 

/- x/2-x 1 

ycjiOBHa (1) V2-JC>0), no.iyiHM-= =—=. PemaeM 3 to ypaBHeHae B03- 

2-s/x yj2 

BeaeHHeM o6eax ero aacrea b KBaflpaT a nocaeayiomea noacraHOBicoH -Jx = 
=y>0. B pe3yjn>TaTe HaxoaaM ero xopHH x ( =0, x 2 = 16/9, npaieM o6a 
yaoBJieTBopHioT ycnoBHio (1). ■ 

7.205. X| = — 1, x 2 =3. 

7.206. □ 3aecb x>0. ynpocTHM npasyw aacrn, ypaBHeHaa: 

log,i* 

log x log 3 log 4 log 4 

x 3 = (x x ) 3 =3 3 =4. 


Tenepb 3anameM ypaBHeHae b Baae 

10g49 + 10g4JC 2 =41og44 HJ1H 10g4 (9jC 2 ) = log44*, 

t. e. 9 jc 2 =4 4 , ontyna x (i 2 = ±16/3. ycnoBHio x>0 yaoBjieTBopseT tojh.ko 
K opern, x= 16/3. ■ 

7.207. □ IIpaMeHaa (JiopMy.ibi (7.8) a (7.6), no.iyiHM: 

111 1 

~=+ 7 = + -=+... H- 7 = = 36; 

log,V 3 log, V 3 log, V 3 log* 16 V 3 

2 4 6 16 1 

-+-+-+ ... +-= 36; -(2+4+ 6 + ... + 16)=36. (1) 

log, 3 log, 3 log, 3 log, 3 log, 3 

BbipaxeHae b CKo6xax npeacTaBJiaeT co6oa apa^MeTaaecKyio nporpeccHio, 
y KOTopoa ai=2, a„- 16, d=2. Bocno,ib3yeMca <J>opMyjioft a„ = a\+d (n— 1) 

a nojiyiBM 16 = 2+2 (n — 1), oncyaa n = 8. Toraa 

ai +08 2+16 

2+4+ 6+ ... + 16=58=-'8=- 8 = 72. 

2 2 

1 

rioacTaBBB 3 to 3HaieHHe b ypaBHeHae (1), HMeeM -’72 = 36 aaa 

log, 3 

721og3jc=36, omyaa x=3 1 ^ 2 =- v ^3. ■ 
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7.208. x^VlO. 7.209. x,_ 2 = ±5. 7.210. x=16. 7.211. x, =8, x 2 = 9. 

7.212. x = 1023. • IlepeHTH k aorapn(j>MaM no ocHOBamno 2. 

7.213. x = l/V3. 

7.214. □ Jaecb ao-TJCHbi 6un> BunoJiHeau ycaoBHa x^O, x— 1 >0, OTxyaa x>l. 
flaaee HMeeM log^ix 2 =log„x (nocxoabicy x>0, aro caeayeT H3 yc.aoBHa x> 1) 

h log^ log^ / j5=log J 2. Toraa nojiyaHM ypaBHeHne log^x+log,, (x-l)=log u 2 
hjih log„ (x (x—l))=log a 2, orxyaa x (x—1) = 2. Kopeab X| = — 1 He yaoB.ieT- 
BopseT ycnoBHK) x> 1, a xopeab x 2 =2 — yaosaeTBopaerr. liras, x=2. ■ 

7.215. x=a 6 , rae a>0 h a#l. ® riepefiTB t aorapHiJiMaM no ochob3Hhk) a. 

7.216. x=a 6 , rae a>0 h a/1. 

7.217. □ y>iaTbraaa oSaacib oripeaeaeHHa aorapn^iMHaecKofi (byHKUHH, xaaapaT- 
noro Kopna h orpaHHSteHKa, HaaoaceHHue aa ocHOBatme jiorapwfiMa, 3at,iK)Ha- 
eM, nro 


4 + x>0, 

4 —x>0, 
a>0, a^ 1 


( — 4 <x<4, 
la>0, a 1. 


(1) 


IlpHBeaeM Bee aaeau ypaBHeHHa k ochobahhk> u 2 : 
loga> (4+x) + 31o2 a 2 (4 —x) —logo 1 (16-x 2 ) = 2 hah iog^i 


(4-t-x) (4 —x) 3 
(4 —x) (4 + x) 


CoxpaTHB apo6b Ha (4 — x)(4 + x) (norepH xopuea He fiyseT, Tax sax npn 
ycaosHH (1) (4—x) (4 + x)>0), noayiHM log a > (4~x) 2 = 2, orxyaa 210JV (4 — 
—x)=2, nocKO.u>xy 4—x>0. CaeacsaTeabHO, x - 4 - o 2 . 

IlaiaeM re 3Ha leans a, npn KOTopwx — 4<x<4. HMeeM —4 <4- a 2 <4; 
— 8<—a 2 <0; 0<a 2 <8. YwraBaa, -no a> 0, a# 1, noayHaeM 0<a<l 

a 1 <a<2-j2. Otbot: x=4 — a 2 , rae 0<a<l h 1 <a<2^Jl. ■ 

7.218. x = 2. 7.219. x=17. 

7.220. □ 3aecb x>0. Hcnonb3ys <}>opMyjibi (7.6) h (7.8), npeo6pa3yeM aaanoe ypaB- 
Heme: 


.Slog^x + 3log 9A( x+ 161og a x=2; 

5 3 16 

- 1 - 1 -- = 2 . 

x 9 log. 9x 2 

log*- log*- 
9 x 


0 ) 

( 2 ) 


3aMeTHM, TTO B ypaBHeHHH (2) AO.TJCHO 6WTb X it 1, HO X = 1 He SBJISeTC* 
xopHeM HexoaHOro ypaBHeHHa a ypaBHeHHa (1) (b hcm y6e*aaeMca noacraHOB- 
koh) h, caeaoBaieabHO, ypaBHemre (2) paBHocaabHO HcxoaHOMy npa ycaoBHSx 
x>0, x# 1. Ilocae wurbKeiiwm npeo6pa303aHHa ypasHeHHe (2) npHMeT bh a 

5 3 16 

-H-h-= 2. 

1 —log*9 log* 9—1 iog*9 + 2 


2 16 

rionaraa log*9 —y, upaxoaHM a ypaBHeHmo-1-=2, xoropoe viMeer 

i -y y +2 

xopHH yi=2, y 2 =4. Ocraerc* peniHTb ypaBHeHHa log*9=2 h log*9 =4. H3 
nepBoro HaxoaaM x 2 =9, a H3 BTOporo x*=9. YnHTbiBaa, >rro x>0, noaynaeM 
OTBer. xi =3, x 2 =-</3. ■ 


420 



7.221. jc= 1/3. 7.222. x=41og 3 2. 7J23. at, = 1/16, x 2 = 1.7.224. x = 5. 

* 

7.225. □ ypasaeme HMeeT cmucji, ecnH BbinojiHeHM ycjioBBa 9 — 2 >0 h 3-x#0 
(1). y.MHoacHB o6e ero iacTH Ha 3 — x#0, no.iyiHM log 2 (9 —2*) = 3-x, OTicyaa 


x )—x x 8 

9 — 2=2 , . ITojiojkhm 2 =y > 0 a peuiHM ypaBHeHHe 9 — y =-, Koropoe HMeeT 

y 

X X 

icopHH y ] = 1, y 2 = 8. Orcioaa 2 =1, r. e. x = 0; 2 =8, t. e. a = 3, — sto 
SH aneHae He yaoBJieTBopseT ycaoBHSM (1). HraK, x = 0. ■ 

7.226. □ y^HTbiBaa, mo Igx —21gx (rax xax x>0), npaseaeM mbb oe ypaaneuHe 

K BHfly 


2 21g*+2 Igx 


3 leX -2 


2!gx + 2 2igx lgx lgx 

3 =0 hah 4 2 —2 3 


18 3 


21gx 


0. 


2lgx 

Pa3fle.THM o6e qacTH nocjiexmero ypaBHenns ua 3 #0: 


21gx 


Igx 


-18=0. 


flojiaraa 


IgA 


=y>0, nojiynHM KBaApaTKoe ypaBHeHae 4y 2 — y— 18 = 0, nop- 


hh Koxoporo y 1= 9/4 a y 2 = —2 (He iioaxoaht, tax nag aojdkho Outl y> 0). 


/2\ lgx 9 
HTaa, - ) =- = 

W 4 


2 \-* 


, OTKyaa lgx=—2, t. e. x=0,01. 


,lc e[/25 (3-4x‘) 


7.227. x, = 1/3, x 2 = 3. 7.228. x=l. 7.229. x = 0. 7.230. x = 4. 
7.231. □ 3aMeTHM, hto 

5 - j %04P- te ‘L^i.y 

1,5log 1/g 4 X = 1,5x log^, 2 2 = 1,5x ■ ^ j = - a. 


= 3 —4x 2 ; 


Torixa ypaBHeime npHMeT bha 3 —4a 3 —a = 0, orxyAa x\ = ~ 1, a 2 = 3/4. ripa 

3TOM hojvxmo 6uTb ahinojiRCBO ycAOBHe 3 — 4x 2 >0, KOiopoMy yAOBaeraopaer 
TOJLbKO 3Ha>ieHHe A = 3/4. ■ 

7,232. x, = s v/7, a 2 = 7. 7.233. a = 3. 7.234. x= y/l 


7.235. □ BocnoJib3yeMca teM, hto npoH3BeaeHae paBHo Hyjno, ecjiH xot» 6u oahh 
H3 MHOXHTeJiea paBeH ay-uo, ho npa 3tom BTopofi MHOXHTeiib onpeaeneH. 
B ahhhom aiynae, ynartiBaa oOaacTb onpea.e.ieHHs jiorapHtjjMBHecicofi «J)yHK- 
UHH, HOAyHHM a 3 + 2x +1 > 0. 


PeuiHM caanajia ypaBHeHae 16 5 2 * *—2'5* ' — 0,048 = 0. riepenauieM ero 

16 2x 2 x 6 x 

» Baue — 5 —'5-=0; nojiaras 5 = v>0, nocjie npeoopa30BaHHH no- 

5 5 125 


JiynHM ypaBHeHHe 200y 2 —25y—3=0. Oho HMeeT Kopoa yj = l/5 a y 2 = — 3/40 


(He uoaxoaht, Tax sax He yAOBaersopaeT ycaoBHio y>0). CxeAOsaTexbHO, 

5 =5”', oncyaa x— — 1. OAaaxo npa x= — 1 He Buno.-meHO ycjioBHe x 3 +2x+ 
+ 1 > 0, t. e. 3TO 3Ha<ieHHe ae HBAaeTCs KopBeM AaHBoro ypaBHeHHS. 

PeuiHM Tenepb ypaBHeHHe Ig (x 3 +2x+l)=0. HMeeM x 3 +2x-t-l =1 hah 
x(x J +2)=0, OTKyaa x=0 (x J +2? t 0 hh npa nasoM 3Ha<ieHHH a). Hxas, 
KOpaeM 3T0T0, a 3HaiHT, H AHHHOTO ypaBHeHHS SBASCTCS A = 0. ■ 
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7.236. □ 3aecb aoajxho 6bm> — x>0, OTxyaa x<0. Toraa lg x 2 = 21g ( — x) h aan- 
HOe ypaBHeHHe npHMeT bha 41g ( — x) — lg 2 (—x) = 4. rioAaraa lg( — x) = y, 
HaxoaHM y=2, oxxyaa lg (—x)=2, t. e. — x=100 h x = — 100. ■ 

7.237. x=-1000. 7.238. x=-l/2. 

7.239. □ HMeeM 3 logjI = (3 lo8 3 x ) lo8 3 J ‘ =x log 3 ;t Toraa ypaBHeHHe npHMeT bha 

lx 3 — 162 hah x 3 = 81. Tax xax x>0, to MoacHO npoaorapH<}>MHpOBaTb 
o6e nacTH ypaBHeHH* no ochobahhio 3: 

log 3 x=4 =» log 3 x= ±2 => Xi = 1/9, jc 2 =9. ■ 


7.240. □ 3aecb x>0. IIpH 3thx 3HateHHJLK x o6e aacTB ypaBHeHHa nonoxHTeAbHM 
h ax moxho npoAorapH4)MHpoBan> no ocHOBaHino 10. Torna noayaHM 
21g 3 x=l+31gx hah 2y 3 — 3y—1=0 (rae y= lgx). Paznoxna aeByw aacrb 
ypaBHeHna Ha MHOxKTe.iH, HMeeM (y+1) (2y 2 — 2y— 1) = 0. PeuiHB ypaBHeHHa 

y + 1 =0 h 2y 2 — 2y— 1 =0, haxoahm y t = — 1, y 2i 3 = 0,5 (1 ±v^)- B pe3yabTaTe 


0,5 (l±v^) 

[lonyaaeM otbct: x t =0,1, x 2 3 = 10 . ■ 

7.241. x= 100. 7.242. xi =0,1, x 2 = ^/lO, x 3 = 100. 7.243. x, =0,001, x 2 = 1, x 3 = 10. 


7.244. □ HcnoAb3ys ({wp.My.Tbi (4.13) h (4.16), noAyaHM 



Ilociie npHMeHeHHa (J)opMy,ibi upHBeaeHHs HMeeM 


ZsinZx 
2 +- 


,1 —sin lx 


. r. _2sin 2x „sm2x 

-—4 = 0 hah 2 +3'2 —4=0. 


MU 11 . 

IIoAoxHM 2 =>>>0 h noAyaHM ypaBHeHHe y 2 + 3y— 4=0, OTxyaa yi = l, 

y 2 =—4 (He yaoBAerBopaeT ycaoBHio y >0). OcTaeTCa peuwTb ypaBHeHHe 
sin 2x 

2 = 1. HMeeM sm2x = 0, OTxyaa 2x = hh, t. e. x = rm/2, neZ. ■ 

7.245. x = (— 1)" - + nn, ne Z. 

6 

7.246. □ Tax xax neBaa aacTb ypaBHeHHa HeorpHuarejibHa (apHcjjMeTHHecxBH xo- 
peHb), TO AOAXHO 6bITb BblnOAHeHO HepaBeHCTBO — log* 5 > 0, t. e. log., 5 <0, 

OTxyaa 0<x<l. Bo3BeaeM o6e sacra ypaBHeHHa b KBaapaT: log* x /5x=log 3 5 
11 

hah - log*5H— = log 3 5. noaaraa log*5=y<0, noaysHM ypaBHeHHe 2y — 
2 2 

— y— 1=0, HMeiomee xopaa yi = —0,5, y 2 = 1 (He noaxoaHT, nocxoAbxy He 

-0,5 

BbmoAHeHO ycaoBHe y<0). Hrax, log*5 = —0,5, OTxyaa x =5, t. e. x= 
= 5~ 2 = 1/25. ■ 

7.247. □ BcaeacTBHe orpaHHseHHH, HaaaraeMbtx Ha ocHOBaHHe aorapH<}>Ma, HMeeM 
CHcreMy HepaBeHCTB 4x+l>0, 4x +1#1, 9x>0, 9x^1, OTxyaa x>0 h x^ 1/9 

1 1 

(1). flaHHoe ypaBHeHHe npeo6pa3yeM x BHay-1-=0. Ym- 

log 7 (4x+1) log 7 9x 

hoxhb o6e aacTH ypaBHeHHa Ha log 7 (4x+l)Tog 7 9x#0, npn BbmoAHeHHH 
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yCJIOBHH (1) nO.iyMHM 

log 7 9x + log 7 (4x + l) = 0 hjih log 7 (9x (4 x + l)) = )og 7 1 hjih 9x (4x +1) = 1. 


Oroofla HaxoaHM xi = —1/3 (He ynoBJieTBopaeT yc.iOBasM (1)), x 2 = 1/12. MTax, 
JC— 1/12. ■ 

7.248. x=2. 7.249. x 1 = 1/625, x 2 = 5. 

7.250. x\ = 1 1(4 5 y/i), x 2 = 1, X3=4. # FlepeHTH x aorapatJiMaM no ochob&hhk) 4x. 

7.251. □ Mto6u cyMMa b juboh iacTH ypaBHeima 6hina paBHa Hyjiio, Heo6xoAH- 
mo, *rro6u nepBoe cnaraeMoe 6 tiro OTpauaTe-ThHo, t. e. logJ i 3X<0. Orao,na 

cjieayer, tto 0<x<1 (1). flpa btom ycjiOBaa log x 9<0 a, 3HaiBT, nojjjtopenHOe 


BjjpaaceHae noxioacBTejiBHO. IlepeHeceM 4 b apyryio aacrb ypaBHeaaa a B03- 
BeneM o6e ero hbcth b KBaapat: log^-x (2— 21og x 3) = 16. Tax xax 


logx 3 = 


1 1 2 
logj* logyj yfx iogv'l*’ 


TO 



21og^ 5 -x-41og v /3X- 16=0. 


ITojiaraa log^x=y <0 (coraacHO ycnoamo (1)) a pemas coOTBeTCTByiomee 
ypaBHeme, hbxoahm >[=4, y 2 =—2. /JaHHOMy ypaBHemno yaoBjieTBopseT 
TOJU.KO 3Hasetme y— — 2, t. e. log v /5x= —2, oncyaa x = l/3. ■ 

7.252. x = 4. 7.253. x = 3. 7.254. x = 2. 7.255. x = l. 

7.256. □ 3aecb aojixhu 6biTb BunojraeHu HepaBeHCTBa x + 20>0, x>0, x?M, 
OTxyjia x>0 a x#l (1). Ilocjie iipeoOpaaoBanHH noayaaM 

x -t- 20 x + 20 

lg-= -logo l * a™ lg-— lgx. 

X X 


Orcwm HaxoRHM x ( = —4, x 2 = 5. yc-iOBKBM (1) yflOBjierBopaeT TOjibXo 
x=5. ■ 

7.257. x, = l/V2. *2=4- 7.258. x= 1.7.259. x=l. 

7.260. □ ywruBaa o6.Tacxa onpeaejieHaa norapa^MHiecxoa <j)yHxnHH a xBaapaT- 
aoro aopufl, nonyiaeM cacreMy HepaBeHCTB 

'x>0, 

1°&>,04*+1>0. 0 ) 


Jogo >2 x+3>0. 


BocnoawyeMca TeM, tto logo , 2 x=logo,o 4 x 2 = 2 logo 04 x (nocico;n>Ky x > 0). Tor- 
W, nonaras logo,04*=>’> nojiyaaM ypaBHeaae s /y+l+^2y+3 = \ sum 
y/ly+3 = 1—y/y+1. Bo3Beae.M o 6 e ero nacTH b KBaapar 
2y+3 = l +y+\—2^y+l sum 2*Jy +1 = — 1 —y. 

Tax xax 2yJy+\ >0, to — 1 —y^0, orxy.na y ^ — 1. CHOBa aoaBeaa b xBaapaT 
o6e iacTH ypaBHeHas, BMeeM 4 (y+l) = l +y 2 +2y bjih y 2 —2y— 3=0, OTxyaa 
>>; = — 1, >2=3 (ae yaOBJieTBopaeT ycjiOBHio —1). Mun, logo,04* = — 1, 

t. e. x=0,04 _1 = 25. flpa 3 tom ycjioBaa (1) BhmojiHetnj. ■ 
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7.261. JC[ = — 64, *2 = — 1. 

7.262. □ 3aecb x> 0, x# 1. noaaraa log 3 x = z^0 (nocKO.-u.Ky 1), noayaHM ypaB¬ 


HeHHe 



1 

H—- + 2 = 2,5 hjih 
z 2 


fz* + 2z 2 + l 


-=2,5 HJIH 



= 2,5. 


y WThisaa, tto z 2 +1 >0 npH jik> 6 om z, nepenmneM ero b BHfle 


z 2 +1 

M 


2,5 HJIH 


z 2 +1=2,5 |z|(z#0). 

PaccMOTpHM a»a cayaaa. Ecjih z>0, to |z) = z h, 3Ha*iHT, z 2 —2,5z+l=0, 
orKyaa Z] = 1/2, z 2 =2. Ecjih xt z<0, to |z|=—z h, caeaoBaTeabHO, 


z 2 + 2,5z+1 =0, oncyaa Z 3 = — 2, Z 4 = —1/2. OcTaerca Hafl™ cooTBeTCTByioiuHe 
3Ha*ieHHa x: Xj = 5 ^ 2 = ^/5, x 2 = 5 2 =25, x 3 = 5" 2 = 1/25, x 4 = 5 ' ,2 =1/ n /5. ■ 
7.263. x, =1/8, x 2 = 8 . 7.264. x= -2 3 s /l. 7.265. x=256. 7.266. x = 2. 


7.267. x=5. 0 npHBecTH paaHKajiu k oaHOMy noKa3aTejuo 6 h bbccth HOByw 
nepeMeHHyio. 

7.268. □ 3aecb x— 1 >0, OTKyaa x> 1. Bocno.Tb3yeMC» reM, Tro lg (x— l) 2 = 2lg (x— 
— 1), lg (x— l) 3 = 3lg (x— 1), h 3aiuuueM ypaBHeHHe b BHae 

161g* (x—l)+91g 2 (x— 1) = 25. nouaraa lg 2 (x-l)=y>0, noayaHM ypaBHe¬ 
HHe 16y 2 +9y — 25=0, KOTOpoe HMeeT kophh yi = 1, y 2 = — 25/16 (He noaxo/mr). 

3Ha«iHT, y=lg 2 (x—1)= 1, OTicyaa lg (x-l)= 1 hjih lg (x— 1)= — 1. H 3 nepBoro 
ypaBHeHHi HaxoauM xj = 11, H3 BTOporo x 2 = l,l. 06a Kopua yaoBnexBopaiOT 

ycaoBHW x>l. ■ 

7.269. □ BupaxeHHH llogyjx—2| h |log 3 x—2! o6pamaioTca b Hyjib cootbctctbchho 
I ipH X = 3 H X = 9. B0OI0JU.3yeMCH TeM, 3TO 4>yHKIIHH log^X H IOgjX B03- 


pacraiouiHe, h paccMoxpHM pemefraa 3aaauHoro ypaBHeHHa Ha HHTepBaaax 
0<x<3, 3^x<9 h x^9. 

Ecjih 0<x<3, to log^Jx — 2<0, logjx— 2<0 h ypaBHeHHe npHMeT BHa 

— log^/Jx+ 2—(2 —log 3 x) = 2 hjih — log 3 x 2 +log 3 x =2 hjih log 3 x=— 2 , t. e. 

x=l/9. 3 to 3Ha<ieHHe aBaaeTca KopHeM ypaBHeHHa, Tan icaic 0< 1/9 <3. 

Ecjih *e 3<x<9, to log^Jx —2^0, log 3 x—2<0 h ypaBHeHHe npHMeT bha 

logy 3 X- 2 -( 2 -log 3 x) = 2 hjih log 3 x 2 +log 3 x = 6 hjih log 3 x=2; x=9 He hbah- 

eTca KopaeM ypaBHeHHa, nocKO.-u.Ky He yaoBaeTBopaeT HepaBeHCTBy 3<x<9. 
HaKoaeo, ecjm x>9, to log^/Jx—2>0, log 3 x— 2>0 h ypaBHeHHe npHMeT BHa 

log 3 x 2 —2 —(log 3 x—2) = 2 hjih log 3 x = 2; x=9 ecrb Kopefib ypaBHeHHa, thk khk 

yaoBaeTBopaeT HepaBeHCTBy x>9. 

Hiaa, noayaaeM OTBer: xi = l/9, x 2 =9. ■ 

7.270. x=m,raeJn>0Hm^l. 7.271. x = o, rae a>0 h a# 1. 7.272. X\ = 1/a, x 2 = ,/a, 
x 3 =a 2 . 7.273. x, = 1/3, x 2 = 9. 7.274. x=a, rae a>0 h a* 1. 7.275. x, = 1/V4, x 2 = 8. 
7.276. x= 6 . 7.277. (2; 4). 7.278. (10 5 ; 0), (10" *; 0). 

7.279. □ 3aecb aojekhh BbmojiHaTbca HepaBeHcrea y>0, x+y>0, x 2 —xy+y 2 >0 
(1). CoraacHO ysaaaHHHM 5° h 4°, c yaeroM ycaoBHH (1) npeo6pa3yeM aairayio 
CHcreMy caeayioiiiHM o6pa30M: 
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/4 

f-=(x+>) 2 , 
y 


t 


log 2 -=log 2 (x+y) 2 , 

y 

log 2 ((x+y) (x 2 — xy +y 2 )) = log 2 2 ; ) (x+y) (x 2 -xy+y 2 ) = 2; 

rx 1 — xy+y 2 y 
x+y 2 ’ 

(x+y ) 2 y=4 

3annmeM nepBoe ypaBHesae b Bane 2x 2 —2xy + 2y 2 = xy+y 2 hjih 

( X y x 

2x 2 —3xy + y 2 = 0. Pa3fle;mB o 6 e sacxH Ha y 2 , nojiyaaM 2 J — 3-+l=0. 
riojiaras x/y=<, HMeeM 2 / 2 — 3 f +1 =0, oxicyaa = 1, / 2 = 1/2. OcxaeTcs pe- 

UlHTb CHCTeMbJ ypauHenMH 
fx/y=l, h fx/y = l/ 2 , 

l(x+y) 2 y=4 H l(x+y) 2 y=4. 

,E(jis nepBoii chctcmu HMeeM x=y, OTKyaa 4x 3 =4; cjieflOBaxejibHO, X| = 1 
h y 1 = 1; aHajiorHHHO, arcs axopoa CHCTeMM HMeeM y = 2x, oxxyaa 18x 3 = 4; 

3 HaiHT, x 2 = 3 v /6/3 h y 2 = 2 3 - s /6/3. ■ 

7.280. (2; 2). 7.281. (2; 4). 7.282. ( 6 ; 2). 7.283. (2; 1). 

7.284. □ PaccMOTpHM aaa cjiysas. 1) Ilycxb y>0, y* 1. Toraa H3 nepBoro ypaBHe- 
aas cjieayex, ixo 5x 2 — 51x+10 = 0, oxxyaa xj = 10, x 2 =0,2. H 3 BToporo 

ypaBHeHHS iiaxoAHM y t = 1,5, y 2 = 73. 

2) IlycTb y=l. Toraa nepBoe ypaBHeHBe BbinojiaseTCS npa jho6om xgR. H 3 
BToporo ypaBHeHHS cjiejjyeT, hto x = 15. 

OxBex: (10; 1,5), (0,2; 75), (15; 1). ■ 

7.285. (2; 4). 

y — x 1 

7.286. □ Ymhoxhb o6e nacxH Bxoporo ypaBHeHHS Ha 6 >0, nojiysHM cncxeMy 

f(x 2 +y) 2^=1, 


9(x 2 +y)Y- JC Y" =1. 


v-* J + 2 


(y-x 2 -2, }y-x 2 =- 2, 

< , , HJIH < 

((x 2 +y) 2 2 =1 (y+x 2 = 4. 


PaxaejiHM nouieHHo Bxopoe ypaBHejuae Ha nepBoe: 9 3* =1 hjih 3 

= 3°, oxicyaa y—x 2 +2=0 hjih y— x 2 = —2. Ocxaexcs peniaxb CHexeMy ypa- 
BHeHHH 

jy~x 2 — ~ 2 , 

l(x 2 +y)2- 

3xy CHCTCMy pemaeM aareOpaHxecicHM cjioxcbbcm: 2y=2, x. e. y= 1; 2x 2 — 6, 

x. e. x )f 2 = ±v^- OxBex: (•s/3; i). (-V3; 1). ■ 

7.287. (27; 4), (1/81; —3). • npoJiorapa^MHpoBaxb Bxopoe ypaBHeme no ocaoBa- 
HHFO 3. 

7.288. □ 3anmneM nepBoe ypaBHeHHe b Bane 3 =3 3 3 h npojiorapa4>- 

MapyeM ero no ocHOBaHHio 3; xoraa nojiyxaM 2 *y/x' Vy=3 + v^. flajiee, 
Bxopoe ypaBHeHHe 3anameM b Bane lg (*\/x-v/>0=lg (4 — \/x) npa ycjiOBHsx 
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jc> 0, y>0, 4 —* s /x>0 (1), o-rryaa \/ic'\/y=4—*v^x. MTaic, HMeeM cncreMy 


r v / y(2*^-i)=3 1 

H3 BToporo ypaBHeHHs HaflaeM *- K /x=— j .—, rae \/y+ 1 #0, h noacraBHM bto 

Vv+i 

Bupaxeme b nepBoe ypaBHeHHe: ) = 3 Baa y—4-y/y + 3 = 0. 

Orcioaa >/yi = “3, -J~y 2 = 1, a * N /x^ = 1, *>Jxi = 2. CoorBercTByioiUHe 3Ha«ieHns 
yi =9, X| = 1 h >>2=1, JC 2 = 16 yaoBaeTBopsioT ycaoBwiM (1). Otbct: 
(1; 9), (16; 1). ■ 

7.289. (-2; 7). 7.290. (8; 4). 7.291. (5; 2). 7.292. (16; 20), (0; 4). 7.293. (1; 0), (2; 1). 
7.294. (9a; 2a), (a; 18a), rae a>0 b a*l. 7.295. (4; 1). 

v/5-i x+ y f~ + “ 2=5, 

7.296. □ IIojioxhm 2 =u>0 h -=v. Toraa noaynHM cacreMy < 5 

3v+-=8. 

V v 

Peuiaa laxaoe ypaBHeHHe caMOCTOSTeju>HO, HaxoaHM: U]=2, «2—— 5/2 (He 
yaoBJieTBopaeT ycaoBmo */ > 0); V] =5/3, v 2 = 1. B peayatTaTe HMeeM caeay- 

K>mae aBe CHcreMbi: 



fxy=4, 

U=4y, 


OTKyaa 


4y J =4; yi = — 1, y 2 =l; 


Wxy-l = \, 

x -±l =l ~Uo. 


OaHaso y—0 He yaOBaeTBopaer nepBOMy 


- x-y 


ypaBHeHHM h, 3HaiHT, 3Ta CHcreMa He HMeeT peiaeHHH. 

Otbct: (4; 1), (—4; —1). ■ 

7.297. ( 3 V4/2; -3), (Jl~ 2). 

7.298. □ 3aeci> jc> 0, y>0. FTocae HecaoxHux npeo6pa30BaHHH noayHHM CHCTeMy 
^x 3 +y 3 = 12*y, 

HJXH • 


1 1 1 
x y 3 


J(x+y) (x 2 -xy+y 2 )=l1xy, 
[3 (x+y)=xy. 


JJfijiee, paaaeaHB nepBoe ypaBHeHHe Ha BTopoe, HMeeM 
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- -= 12, f (•*+>) 2 = 36 + 3xy, 

urn \ xy 

xy x+y=—. 

x+y=- ^ 3 

Tenepb no.io*HM xy =z, npaieM z> 0, Tax Kan x>0 h y> 0. B pe3yjn>TaTe 
npaaeM k ypaBHeHHW z 2 — 27z— 324 = 0, OTicyaa Z|=36, Zi=—9 (He y/iOBjieT- 
BopaeT ycjiOBHio z> 0). PeuiHB cHCTeMy xy=36, x+y=12, OKomaTejrbHO 
HaxoflHM x=y = 6. ■ 

(3; 5), (6; 2), (1; 7). • Cm. aaaaay 7.284. 

(2; 4), (4^2; 2 4 ' v /2). Q B nepBOM ypaBHeHUH noaoatHTb log *y=z h peuiHTb 
3TO ypaBHeHHe OTHOCHTe.TbHO z. 

(3; 9). 7.302. (6; 2). 

□ 3aecb aoaxHbi 6biTb Bbino.iHeHbi HepaBeHCTBa 


3x + 2y>0, 
2x + 3y>0, 
x>0, x^l, 
y>0, yjt 1 


x>0, x^l, 
y>0, y#l. 


IlpH 3 thx yc.ioBHsx aaHHyio CHCTeMy mo*ho riepenHcaTb b bhac 
J3x + 2y = x 2 , 
l.2x + 3y=y 2 . 

BuiHTaa H3 nepBoro ypasHeaH* BTOpoe, H.weeM x—y=x 2 —y 2 hah 
( x —y) (1 — x—y) = 0, OTayaa hh6o x—y = 0, jih6o x+y—1=0. Tbkhm o6pa- 
30 m, nojiyiaeM cjieaytouxne ape CHcreMw: 

f3x + 2y = x 2 , J3x + 2y = x 2 , 

(x-y=0 Ix+y —1=0. 

Bo BTOpOM ypaBHeHHH Ka*AOH H3 CHCTeM Bbipa3HM y iepe3 X H nOflCTaBHM 
b nepBOe ypaBHeHHe. Toraa ana nepBOil CHCTeMbi nojiyiHM x 2 ~5x = 0, OTicyaa 
x=0 (ae yjjoB.'ierBopaeT yoioBHBM (1)), x = 5, a cooTBeTCTBywmee aitaneuHe 
y = 5. JXim BTopoii chctcmu nojiyaaM x 2 —x —2 = 0, OTsyaa x= —1 (He yaoB- 
aeTBOpaeT ycaosHHM (1)), x = 2, a cooTaeTCTByjoujee 3HaieHHey= —1 xaicace He 
yaoBaeTBopseT ycaOBHaM (1). MTax, x = 5, y=5. ■ 

(3; 9), (9; 3). 7.305. (5; 3), (1; -1). 

□ 3aecb x+y 7 s 0, y>0, x#0. ripHMeHHB yKa3aHna 3°, 4 , 5 , nepefiaeM 
f|x+y| = 10. 


Ecaa x>0, to y = 2x; nosTOMy |x+y| = |3x| = 3x, OTicyaa 3x= 10, t. e. x = 10/3, 
a y = 20/3. 

EcaH x<0, to y=— 2x; Toraa |x+y| = | — x| = |x|= -x, OTKyaa — x = 10, t. e. 
x= — 10, ay = 20. 

OTBer: (10/3; 20/3), (-10; 20). ■ 

(1; 4) ' 3 v^ Vx 

□ IIoao*HM 5 =u>0, 2 =v>0 h noayiHM CHCTeMy 


fuv=200, 
lu 2 + v 2 =689 


f2uv=400, 

[m 2 + v 2 = 689. 
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CfLiaafejaas h BbiHHTaa sth ypaBHeHHa a ywruBaa, hto u + v> 0, npaxo/uiM 
k cJieflywmHM AByM chctcmbm; 


(u + \ = 33, Ju + v = 33, 
ju-v = 17 ju-v=-l 


17. 

Ha nepBoft CHCreMti hexoahm u = 25, v=8; H3 Bxopofi u=8, v = 25. Ocxaexca 
peuiHTb Caere mm 



OTBex: (8; 9), (271og{2; 41og 2 5). m 

7.309. (4; 2), (-4; 2). 7.310. (1/2; 4). 7.311. (2; 3). 7.312. (1; 3). 7.313. (2/9; 1/9). 
7.314. □ 3ae«. x>0. JIorapa^iMHpya nepBoe ypaBnetme no ocHOBamno 6, npn - 
AeM k cncreMe 


j'(x-2y) 1 og$x—2, 

14 (x-2y)+log 6 x = 9 


HJIH 


j"4 (x-2y) log6X=8, 

| 4 (x—2y) + log6X = 9. 


TaKHM o6pa30M, xnaxeHM BbrpaaceHHH 4(x -2y) h log^x mobcro cairraxb 
KopuaMH KsanpaxHoro ypaBHeHHa z 2 — 9z + 8 = 0, oncyaa Z|=8, Z2=I. B pe- 
3 y;ibTaxe no.iynaeM /we CHCreMbi ypaBHeimfi: 

4 (x-2y)=8, J4 (x - 2y) = l, 
log*x=! (logsX^S. 


flepBaa H3 her HMeex penieane x — 6, y = 2, a pememie aropoil CHcreMW He 
ynoBJiexBopaex xpe6yeMOMy ycaoBmo. nocKoabxy 3HaxeHHe v ne aBJiaexca 
Hex mm. ■ 

7.315. Ig b, rue b> 1. 

7.316. □ 06o3HaxHM aaHHOe BbipaaceHae xepes A. Tax xas, no ycjiOBHio, a> 1 hA> 1, 
xo loga6>0 h log* a>0 (1). HcnoJtb3ya (J)opMyxu (7.6), (7.4), (7.5), (7.2) h (7.8), 


no.tyxaM 


# 


A = 21og a ,/2 b( l-( 1 +log„A)4.-0t.g*c+l) 


= 21og’ f2 i!> 


1/2 


i) -^ao ga 6-i)+~flo &a -i)j 


1/2 1/2 
((2 + log a 6 + logja) — (log# b +log/, a—2) ) = 




=log \ a b 


21og„A4-log 2 6+P l/2 


logo b+ 


logab 


y/2 

. ) - 

y _ ^og]h+l--2\og a b \j 12 ^ 


.W*. 


CorjmcHO yc.roBHSM (1), 1 +log a 6>0 h ((1 -flog^A) 2 ) =|1 +loga6| = l +lo&,/>. 
CneziOBaxejibHO, 

/1+log a b \\ogab— 1|\ 
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1) Ecjih log,,*—1>0, t. e. log^A^l h, 3Ha«iHT, 2>>a> 1, to 

|log a 6-l|=log a 6-l. Orciofla A = 1 -i-logai-logai + 1 =2. 

2) Ecjih log,,*—1<0, t. e. logaixl h, 3na<iHT, a>i>l, to 

lloga* — 11 = 1 — log a A. OrcioAa A =) 4-log,, £>—l 4-log a i = 21og a 6. 

Otbct: 2, ecra b^a> 1; 21og a A, ecjm a>b> 1. ■ 

7.317. □ flaHHoe BMpaaceirae onpeae.ieHO npn ycjiOBHsx n> 0, n#l, p>0, p¥= 1, 
/ip# 1. 06o3Ha>iHM ero aepea A h npeo6pa3yeM cjieayiomHM o6pa30M: 

A = v /log„/» + logpn + 2 (lognp-log^p) Vlog„p = 

= Vlog>+ 1 +21og„p j log„p-~--) = 

\ log pftpj 


--J(\+\OgnPY 


log„n log: 


—)-i 
,« + !/ 


11+lognP! 


log.n (log»ni-1) 


=!l+log,pi 


Jog> 

log„p4-l 


Taa KaK v 'log„p otipeae-ieH npa log B p>0 h p # 1, to \og n p>0, a noroMy 

l+log*p>0 h 114-log„p| = 1 + log,p. 3Ha'i«r, /l-logjp. OcTaeTCs peiuarb 

HepaBencTBO log„p>0. Ecjih 0<n <1, to oho BhmojmaeTCH npH 0<p<l; ecjra 

*e n> 1 — npH p> 1. 

f0<«<!, fn>l, 

Otbct: logfp, rae < ana ■< 

I0<p<l (p>l. ■ 

7.318. —2, ec«H b^a> 1; -2log<,i, ec.iH a>b> I. 7.319. 1— loggia — b), ec.TH 

f0<ad, (a> 1, fa>l, 

< hjih < )og„ {n — b) — 1, ecaH 0<b <a< 1 yum < 

(A < 0 (0 < b <a: [b< 0. 

7.320. □ IlycTh A - ((log * a f !og\6 + 2) 1,2 - 2) ! . ilMee.M 



CoraacHO ycnoBHio, 1 <a<b, noaroMy log^A> 1, 0<log*a< 1 (pec. P.7.3). 
TaKHM o6pa30M, log a A>!og/ia h OKOHnaiejibHO noJiyiaeM A = 
=logai —logja. ■ 


429 



7.321. □ IlycTb log 135 6 75=x, log4 5 75=y. Toraa 675= 135^ (1), 75 = 45*' (2). Taic 
aas 675 =9-75, 135 = 3 45, to paBeHCTBO (1) mo*ho aanncaTb b Bane 9 75 = 

X X V X X 

= 3 45 , OTKyaa, Hcnojn>3yji pebchctbo (2), nojiyHHM 9 45 —3 45 . Yk 

3 2 45* 

paBeHCraa npOH3Be^eHHH mojcho cocTBBirn* nponopumo —=—. flajiee HMeeM 

3 X 4/ 

1 <log (35 6 75 <2 => 1 <x<2 => 3*<3 2 ; Toraa b npaBOH aacTH nponopnim no- 
45* <45* => y<x, t. e. log| 3 5 6 75>log4j75, hto h Tpe6oBaaocb onpeae- 


Jiy’iHM 
JIHTb. ■ 

7.322. x = logo i 4 


y/S~l 


, 0 < x < 1. 7.324. loga ( mnp ) • log„ A \og„A \og p A. 


7.326. □ 3anmue.M aaimoe ypaBHeHHe b BHae 
lg (x 2 + 2px) = Ig (8x - 6p - 3). 

CoraacKO yKaaamno 4°, oho paBHOcnabHO cacreMe 


f8x— 6p— 3>0, 

\x 2 +2px=8x—6p—3 


H.TH 


(8x>6p+3, 

1.x 2 —2 (4— p) x-t-6p + 3 = 0. 


0 ) 

( 2 ) 

( 3 ) 


HafiaeM KopHH KBaapaTHoro ypaBHeHHS (3): X| 2 =4—p± ^7(4- p) 1 — (6 p + 3) = 

=4-p± s /p 1 — 14/H-13. B tom cayaae, itoraa p 1 — 14p-f13 = 0, t. e. npH 
Pl = l, p 2 = 13, oho HMeeT eaHHCTBeHHbifl sopeHb (xj =3 npa p t = 1 h x 2 = —9 

npa p 2 = 13). OaHaico H3 3Thx aByx nap 3HaaeHHfi HepaBeHCTBy (2) yaoBaeTBOps- 

eT ToabKO napa jc = 3, p~\. TasHM o6pa30M, npa p= 1 ypaBHeHHe (1) BMeer 
eflHHCTBeHHufi KOpeHb. 



Phc. P.7.4 

PaccMOTpHM Tenepb cayaafi, aoraa p 1 — 14p+13>0. Mcnoab3y» pac. P.7.4, 
aaxoHHM, tto p < 1 bjih p> 13. B 3tom caynae ypaBHeHHe (3) HMeex aBa Kopnn 

x\=4-p+-Jp 2 — \4p+\3 h x 2 = 4 — p—y/p 2 —\4p+ 13. *lTo6bi ypaBHeHHe (1) 

HMeaO eaHHCTBeHHbJH KOpeHb, HyaCBO, HT 06 u OaHH H3 >'Ka3aHHbIX KopHen 
yaoaaeTBopaa 3TOMy ypaBHeHHio, a apyrofi — Her. 

HafiaeM Taicae 3HaaeHHa p, npn noTopbix sopHH x\ h x 2 yaoBaeTBopaioT 
HepaaeHCTBy (2). IToacraBHB CHasaaa 3HaaeHHe x I b sto HepaBeHCTBo, noayaHM 

8 (4-p + s /p 2 -14p+13)>6p+3; 8 Vp 2 - 14p+13> 14/>-29. (4) 


FTpa p<l h p> 13 b aeBOH aacTH HMeeM 8yjp 2 —14p+l3>0; noaTOMy ecaH 
b npaBOH aacTH 14p—29<0, t. e. p <29/14, to HepaBeHCTBo (4) BunoaHHerc*. 


29 

14 


13 


Phc. P.7.5 


430 



Ofn-.efl.HHHH nepeHHCfleHHtie ycflOBHH (pnc. P.7.5), aaKjnoHaeM, hto X\ HBflxeTCH 
KopneM ypaBaeHHH (1) npH p< 1 (5). 

Ecjih xe p> 29/14, to nocjie B03BefleHHH b KBaapaT o6eax nacrea HepaBeHCTBa 
(4) nonyHHM 

64/7 1 -896/7 + 832>196p 2 -812p + 841 hjih 44/> 2 + 28/> + 3<0. 



Phc. P.7.6 

Ho 44 /j 2 + 28/?+3=0 npH x t = —1/2, x 2 = —3/22; c noMombio pac. P.7.6 ycra- 

HaBjiHBaeM, hto npa p>29/14 aepaaeaCTBO (4) He HMeeT pemewu. CjieflOBare- 
JlbHO, X[ He HBflHeTCH KOpHeM ypaBHeHHH (1). 

Tenepb b HepaBeHCTBO (2) noucraBHM 3HaneHHe x 2 : 

8 (4-p-Vp 2 -14p + 13)>6p + 3; 8Vp 2 -14p+13<29-14p. (6) 

npa p<l h p> 13 flCBaa Hacrt HepaBeHCTBa (6) nofloacHTe.itHa; noaTOMy earn 
29— 14/7 <0, t. e. />> 29/14, to oho He HMeer pemeHHH. 



Phc. P.7.7 


Ecjih xe p <29/14, to nocjie B03BefleHHH o6eax lacreS HepaBeHCTBa (6) b k Baa- 
par h ynpomeHHH nojiyiHM 44p 2 + 28/7+ 3 > 0. C noMombio p«c. P.7.7 ycxaHaB- 
AHBaeM, hto HepaBeHCTBO (6) cripaBeflflHBO npa p< —1/2 hjih — 3/22<p< 1 (7). 
TaicHM o6pa3DM, x 2 hbjihctch sopHeM ypaBHeHHH (1) npa ycjioBasx (7). 

H3 ycaoBHH (5) h (7) cjieayeT, hto npa —1/2 3/22 sopeHb X] yflOBJierBopH- 


ex ypaBHeHHH) (1), a xopenb x 2 — aeT, t. e. aaHHoe ypaBHemie HMeer ejiHHcr 


BeaHhia KopeHb. 

Hraic, nojiynaeM otbct: p= 1 a p e [ — 1/2, —3/22]. ■ 

7.327. a = 12 a a e (- oo, 0]. _ 

7.328. □ npHBeneM Bee uieRM ypaBHenas k omouy ocEOBmmo. Hmssm 3 v /o,5 + 


, r 1 , 1+(V2) 3 3 

+V4 2+(V2) .„,_, 
/ 3 \* / 3 V 

7.329. X| = 1, x 2 = 4. 




Miax, 


OTKyaa x=3. 


7.330. □ YpaBHeHae HMeeT cmhc-i, ecjia oflHOBpeMeHHO BbinojiHsuoTCs HepaBeHCTBa 
4—x 

->0, x>0, x# 1, OTxyfla 0 <x< 1, 1 <x<4 (1). IIpH bthx >’cjiobhhx npeo6- 

10 

paayeM ero cjieflywiUHM o6pa30M: 


(I+log, (4—x)—log* 10) Igx=lg3 —I; 
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log, (4 —JC) 1,3 

lgx +-1 = Ig3 — 1; 1+log* (4-x)=log*10 ; 

log*10 

log* (x (4-x))=log*3. 


HTajc, nonyiaeM ypauHetme x (4 —x) = 3. H3 aByx ero Kopaeu X|=3, x 2 = 1 

ycnoBHSM (1) yaoBjieTBopaeT Tom.so x=3. ■ 

7.331. Xi = 1/8, x 2 = 1/2. 7332. x = 64. 7333. x=3. 7334. x = 7. 

7.335. □ 3aMerHB, >rro 0,25= 2“ J , nonyaaM ypaBHeme 



Aanee, Hcnoju,3ys <}>opMy;iy (4.13) h (Jiop.My.iy npaBeaeHH«, ynpocraM apo6b 
b no*a3aTejie creneHa: 


2sin 2 (x-^ 2sin 2 2sin 2 ^x-*j 

cos2x /re \ /n \ (n \ 

sin (i - y 2 sin (r"j cos (r x j 



Toraa ypaBHeme npHMer ana 


*■(*“3 - tg K) 


-22 


- 1 = 0 . 


•K) 


nonaraa 2 =>>>0 a pernas ypaBHenae y—1=0, HaxoaaM yi=2, 


■•K) 


y 2 ?= — 1 (ne noaxoaHT). 3aaiBT, 2 =2 h.th tg 


H)- 


oncyaa 


7t 71 71 

x—=— \-ntt, t. e. x=— hnn, nsZ*. ■ 

4 4 _2 

7.336. x lf 2 =l±-</l — 0,5 lg/?, rae 1 <p < 100. 7.337. x=4. 7.338. x = k y/k, rae Jt > 2. 
7339. x=l +b 2 , rae £>0 a b^l. 7340. xj = 1/3, x 2 = 3. 


7341. □ 3aect x>0. PaccMOTpHM asa cayias. 1) IlycTb |x— 11>0 a |x—l|f*l, t. e. 

x#l, x#2, Xi*0. Toraa nonyaaM ypaBHerae lg 2 x—lgx 2 =3 hhh 

lg^x— 21gx—3=0 aaa y 2 — 2y—3 = 0, rae y=Igx. Orcraaa HaxoaaM yi=3, 

y 2 =-l. t. e. x, = 1000, x 2 = 0,l. 

2) IlycTb |x-l| = l, t. e. x=2 a x=0. OaHaxo x=0 He SBJiaeTca aopaeM 
aaHHoro ypaBHeHHs. Thkhm o6pa30M, x 3 — 2. ■ 
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7.342. □ 3flecb aojekhu 6brrb abino.iaeiuj HepaBeHCTBa x>0 h 6 — x > 0, oTicyAa 
0 <x<6. PaccMOTpnM flBa cjiyjas. 

1) Ilycrb a# 1. Toraa 21gx—lg (6 —x)=0 hjih lgx 2 =lg (6 — x) Han x 2 = 6 — x, 
oncyiia X| =2, x 2 = —3. YcaoBHio 0 <x < 6 yaoBaeTBopaeT tojibko x = 2. 

2) IlycTb a= 1. TorAa ypaBaeHHe BbinoaKaeTCfl npa jdo6om noKaaaie.ie 
creneHH. IIcmoMy peuieHneM ypaBHeHna aBaaeTca Jno6oe 3HaseaHe H3 hh- 

• TepBajia (0, 6). 

Otbct: 2, ecjiH 0<a<l hah 1 <a<oo; (0, 6), ecjm a=1. ■ 

7.343. 2, ec.iH 0<p< 1 hjih 1 </><oo; (—2, oo), ecjiH p— 1. 7344. x lf 2 = ± 1, x 3 = 2. 
7345. jc, = 1,jc 2 = 3. 7.346. jt, = -l,x 2 = 2, x 3 = 4. 

7347. □ 3aecb aojdkhh BbinoJiHaTbca ycaoBHa x>0, x#l, x+12>0, x+12^1, 
OTayaa x>0hx?s| (1). IIpeo6pa3yeM ypaBHeHne caeayiomHM o6pa30M: 


log* (x+12) 2 =----; 2 log* (x+12) = 

log*(x+12) 


8 

log* (x+12)’ 


log 2 (x+12)=4; log* (x+12)=±2. 

OcTaeTca peuiHTb ypaBHeHHH x + 12 = 
=x 2 h x+12=x~ 2 . ITepBoe H3 hhx 
aBJiaerca KBaapaTHbiM h HMeer aopHH 
X\ =4 H X 2 = — 3, npHHCM yCJIOBHHM (1) 
yAOBJieTBopaer tojh.ko x = 4. BTOpoe 
npHBOAHT k Ky6HiecK0My ypaaHeHHK) 
x 3 + 12x 2 =l hjihx 3 = 1 —12x 2 . PeuiHM 
ero rpa(J)HaecKH. H3 pHC. P.7.8, aa to- 
TopoM nocipocHbi rpa^iHKH ({jyHKHHii 
y=x 3 h y— 1 — 12x 2 , bhaho, hto a6c- 
uacca tohkh nepeceHeHHa 3thx rpa$H- 
kob npHHaAJieaorr HHTepBaJiy (0, 1), 
t. e. KopeHb ae aBJiaeTca uejibiM. Hraic, 
x = 4. ■ 

7.348. x= 100. 



7.349. □ ypaBHerae HMeer cmucji, ecjiH oahobpcmbhho BbmoAaaiOTca HepaBeHCTBa 
3x— 1 >0 h 5 — 2x>0, t. e. l/3<x<5/2 (1). 3aMexHM, tto h 3 paBeHCTBa |a| = |i| 
caeayeT, tto jih6o a = b, jm6o a= —b. PemaeM A»a ypaBHeHHa, cooTBeTcr- 
ByiomHe yita3anHbiM AByM paBencTBaM: 


1) lo g2 (3x— 1) — log 2 3 =log 2 (5 —2x) —log 2 2; 


3x— 1 5 —2x 3x — 1 

log - = iog 2 ——; —— 

3 2 3 


5 —2x 
2 ’ 


OTKyAa X! = 17/12, mto yaoB.ieTBopaeT ycaoBHio (1); 


2) log 2 (3x— 1) —log 2 3 =log 2 2 —log 2 (5 — 2x); 
3x— 1 2 


5 —2x 


; 6x 2 — 17x + ll =0; x 2 = 11/6; x 3 = l. 


npHHeM 06 a KOpHA yAOBACTBOpaiOT yCAOBHK) (1). ■ 

7.350. XJ, 2 = 1 ±V2,x 3 = 1.7351. xj = l/3, x 2 =9. 

7352. □ y>omjBaa o6Aacrb onpeaeaeaHa aorapniJiMHHecKofi (JiyHioiHH h orpaaHHe- 
HHa, HaaaraeMbie Ha ocHOBaHHe aorapH<j)Ma, noayaaeM CHCTCMy HcpaBeHCTB 
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— 2<x<4, 

x> —3, => — 2<x<4. (1) 

x#-2 


j 3- v /l-2x + x 2 >0, 

j 3 — |x — 11 > 0, 

< x + 3 >0, => ‘ 

3 X> —3, => 

lx+3#l 

lx#-2 

neperanneM ypaBHeHHe b 

BHfle l0g* + 3 (3—I 

=(x + 3)'^ (2). Bocnojib3yeMCs TeM, hto |x- 


flBa cjiynaa: — 2<x<\ a l<x<4. 

1) Ecjih — 2<x<l, to \x— 1| = 1— x h ypaBHeHHe (2) rrpHMeT bh« 
3 — 1 +x — y/x + 3 hjih 2+x=y/x+3. Bo3Beaa o6e nacre ypaBHeHaa b KBaapaT, 

-3 + V5 

nocjie yixpomeHHH HMeeM x 2 + 3x+ 1 =0. OrciOAa x t = -« 

2 

-3 + 2,2 —3 —v/5 

= —0,4, hto yflOBJieTBopaeT ycjiOBtno (1); x 2 =-* 


2 

-3-2,2 


= —2,6, t. e. 3to 3HaH6HB6 He yflOBaeTBopaeT ycjiOBHW (1). 


2) Ecjih 1<x<4, to ypaBHeHHe (2) npHMer bhh 3 — x + 1 = ->/x+"3. Ilocjie 
npeo6pa30BaHHH nojiynHM ypaBHeHHe x 2 - 9x+13 = 0. Cjie.noBaTejn.HO, 

9 + v/29 9 + 5,4 


*i = 


x 2 =- 


2 2 
9-^29 9 - 5,4 


= 7,7, t. e. 3to 3HaieHHe He ynoBJiCTBopaer ycaoBHio (1); 


>1,8, hto yAOBJieTBopaer ycjiOBHio (1). 


Jl-3 9-v^9 

Otbct: xi =-, x 2 =-. ■ 

2 2 

7.353. x= 16. 7.354. (3/2; 1/2). 

7.355. □ 3flecb hojixhu BbinojiHHTbCs cjienyioiiiHe orpaeuneHHs: x>0, y>0, y#l, 
a>0, a# 1. TaxHM o6pa30M, o6e nacre nepBOro ypaBiienHH nojioxHTejn.HU 
h hx moxho npojiorapH(J)MHpoBaTb no ocHOBaHHio a: plog a x = ^log a y hjih 

lofox q 

-liOACTaBHB 3 tot pe3yju>TaT bo BTopoe ypaBHeHHe chctcmu, nojiyHHM 

lo&,y p 

X (f X qjp qjp 

logo-=-■ CjiefloaaTejibHO,- = a , OTryaa x =ya (1). Tenepb BbipaxeHue (1) 

y p y 

PI <? P-1 -« n 

noacraBHM b nepBoe ypaBHeHHe chctcmu: y a =y hjih y =a . Boase/w 

1 

o6e nacre nocjie«Hero paBeHCTBa b crenein. - (p—<?#0, Tax sax p^q), 

p-q 

q q 

p—q q—p 

HaxoflHM y—a hjih y=a (2). HaxoHen, Bupaxeme (2) nofloraBjiseM 


p (q~~p) 

b (1) a nojiynaeM x=a . Otbct: 


7.356. (1/4; 1/3). 7.357. (-a J ; -1/a); (-1/a; -a 3 ). 
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7.358. □ npeABapirrejibHO npeo6pa3yeM Bbipa*enne y *** Tax: 

log^ar 

logjjr logy8 log y logy x logy* log y log y 

y 8 =y 1 =y 8 =(y ) 8 = x 8 . 


t, . log . log .y 

Toraa nepBoe ypaBHeHHe CHCTeMhi npHMeT bhu lx 8 =4 h.th x 8 =2. 

x 

3anncaB BTOpoe ypaBHeHHe cncreMhi b BHae log 4 - = log44, npaxo/mM k cneay- 


, lo V o 
x 8 =2, 


y 


to men cucTeMe: 


Bbrpa3HB H3 BToporo ypaBHeraa x aepe3 y h noa- 


- =4. 


craBHB b nepBoe, HMeeM (4y) = 2. YaHTUBaa, hto y> 0, nponorapHijiMHpy- 

eM o6e MacTH no ocHOBamno 8 : 

log 8 ylog 8 (4>0 = log 8 2; log 8 >’ (21og 8 2 + log 8 >')= 1/3. 


ITojioacHM log 8 y = z h nonyi'-;.: ypaBHeHHe 3z 2 +2z—1=0, HMeioujee kophh 

1/3 

zi = 1 /3, z 2 = — 1. OTcrona naxoaHM y t = 8 =2, _y 2 = 8 _ 1 = 1/8 h cooTBeTCT- 

ByiowHe 3HaneHHs =8, x 2 = 1/2. Otbct: (8; 2), (1/2; 1/8). ■ 

7.359. □ CorjiacHO ygaiattHK) 1°, nepexonHM k paBHOcnabHofl CHCTeMe 

((x+y) (x 2 -xy-8) = 0, (1) 

l(x-y) (x 2 + xy + 2x- 16) = 0. (2) 


BocnojiMyeMcs TeM, hto npoH3BeaeHHe paBHO Hyaio, ecjm xots 6ij ohhh H3 
MHOJKHTeaeii paBeH Hy.iK), h paccMOTpHM rpn cjiynaa. 

1) IlycTb x+y = 0, t. e. y— — x. Toraa, noacianHB 3 to BbipaaceHHe b ypaBHe¬ 
HHe (2), nonyHHM 2jc (x 2 — x 2 +2x — 1 6) = 0. Oicwaa Xj =0, x 2 = 8 h, cneaoBaTe- 

jibHO, yi =0, y 2 = — 8. 

2) IlycTb x— y = 0, t. e. y = x. Toraa, noacraBHB 3 to Bbipa*eHHe b ypaBHeHHe 
(1), HMeeM 2x (x 2 — x 2 — 8) = 0, t. e. x = 0 (3to SHaaeHHe y*e 6 mjio noayneHO 
paHee). 

3) IlycTb x+y^0 h x—y/O. Toraa b ypaBHeHHHX (1) h (2) paBHU Hyjno 
BTOpbie COMHO*HTeaH H npHXOflHM K CHCTeMe 

fx 2 —xy—8=0, 

(x 2 + xy + 2x—16 = 0. 


Cho*hb 3th ypaBHeHHa, noayaHM 2x 2 + 2x— 24 = 0 hjih x 2 + x—12 = 0, OTKyaa 

x 2 —8 

x 3 =3, x 4 =—4. M3 nepaoro ypaBHeHHa aieayer, no y=- 


>'3 = 1/3, y 4 =-2. 

Otbct: (0; 0), (8; -8), (3; 1/3), (-4; -2). ■ 
7.360. (3; 9), (1/9; 1/3). 


x 


H, 3HaHHT, 



00 00 


rJIABA 8 
HEPABEHCTBA 


8.001. □ npeanojioxHM, hto HepaBeHCTBO Ja + sjb > -Ja + b BepBO. Tax icaa Bee 

ero nojioKHTejibHU, to BepHO h HepaBeHCTBO ( s /a + y /b) 1 >(-Ja-¥b) 1 

h.th a + 2yjab+b>a+b asm 2yJab>Q. rioc.ieAHee aeflcTBHTejibHO BepHO, no- 
CKOJiticy a >0 h b >0 no ycjioBmo. B peay.itTaTe mu npHiiwH k TaKOMy 
HepaBeHCTsy, H3 KOToporo mobcho noayHHTb aanHoe. 

JXnx no«:a3aTejibcTBa nposeneM Bee paccyacsenna b o6paTHOM nopjsme: HepaBen- 
ctbo 2yjab>0 BepHO; cnenoBatejttHO, BepHO h HepaBeHCTBO a + b + 
+ 2 yjab>a + b hjih (Ja + Jb) 2 >a + b', Tax KaK Ja + -Jb >0 h a + b> 0, to 

BepHO h HepaBeHCTBO s /a + s Jb> yja + b. ■ 

8.002. □ PaccMOTpHM pa3HOCTb Me*ay jieBoft h npaBOH nacTHMH HepaBeHCTBa: 


2 Jab . — 2 Jab — *Jab(Ja + Jb) ‘Jab (2 ‘' Jab — Ja — Jb) 

- 7 -‘jab= - 


Ja + Jb Ja + Jb 

‘Jab (‘Ja-‘Jb) 2 

" ^ 0 , 


sja -H yjb 


>Ja 4- yjb 

nocKOJibicy A yjab> 0, y/a + y/b>Q t i^y/a - ^y/b) 2 > 0 npn a^b h (\/a— 

— ‘Jb) 2 =0 npn a=h. IfraK, —J — ——‘Jab^O =» — ~Jab. H 
Jq +- Jb Ja -f ‘ b 

a+b r- 

8.003. □ Hcnoatayg H3BecTHoe HepaBeHCTBO —— > Jab (npn a > 0, b > 0), aanumeM 


p + 2 j— q + 2 p + q 

—> \J2p, ^y/2 q, - ---- >V pq. Taic icaic HepaBeHCTBa c noaoacHTe.it- 

humh ■uienaMH mojkho notaeimo nepeMHO»HTb, to nojiyHHM 


(p-i-2) {g+2) {p + q) 
8 


>2pq nan (p + 2) (q + 2) (p+q)^ I6pq. ■ 


.004. 9 OnpeaejiHTB 3Hajc pasHocra Me*ay aeBofi h npaBofi HacrsMH HepaBeHCTBa. 
.005. □ Ohcbhaho,. hto m> 0, n> 0, p> 0. riycrb p^-m^-n. CoraacHO CBOHCTBy 
CTopoH TpeyrojibHHfca, HMecM m—n<p, p — m<n, p—n<m. CjieaoBaieabno, 

BepHU HepaBeHCTBa {m—nf <p 2 m 1 -2mn+n 2 <p 2 \ (p— m) 2 <n 2 => p 2 — 
— 2pm+m 2 <n 2 ; {p—n) 2 <m 2 =» p 2 — 2pn + n 2 <m 2 . C.toxhb hx, noaynHM 
2m 1 + 2n 2 +2p 2 — 2 (mn+pm+pn)<p 2 + n 2 +m 2 asm 
m 2 +n 2 +p 2 <2 (mn+pm+pn). ■ 

8.007. □ ITpeo6pa3yeM JieByw nacrb HepaBeHCTBa: 

x 2 + 2y 2 + 2xy + by +10 = (x 2 + 2xy + y 2 ) 4- (y 2 + 6y + 9) +1 = 
=(x+y) 2 +O+3) 2 +l>0, 

Tax KaK (x+y) 2 ^0, (y + 3) J >0 h'1 >0. ■ 

8.009. □ IlycTb xj <0, x 2 <0 — kophh jjaHHoro ypaaHeHns. CaeaoBaTe.ibHO, a«c- 

KpHMHHaHT KBajipaTHoro TpexuieHa x 2 —(a+l) x+a + 4 HeoTpHnaTejieH, t. e. 
(a +1 ) 2 —4 (a+4)>0. KpoMe Toro, coraacHO TeopeMe BneTa, XiX2=a+4>0, 

xi +jt 2 =a+l <0. TaKHM o6pa30M, npaxofiHM k chctcmc HepaseHCTB 
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4b 


j'a 2 + 2a+l—4a —16>0, 
a+4>0, hjih 

[a +! <0 



PewaeM nepBoe HepaBeHCTBo; HMeeM a 2 — 2a— 15 = 0 npa a= — 3, a=5. flajiee 
yCTaHBBJTHBafiM, HTO —3 HJIH 5 (pHC. P.8.1). HaKOHeil, C nOMOIUbK) PHC. 
P.8.2 nojiyaaeM otBer: (-4, —3]. ■ 



£ 

5 


—*■ 

a 


8.010. □ HMeeM 

5x+l 5x+l-2(x 2 

- (2x + 2) >0;-— 

X—1 X — 1 


1) 2x 2 -5x-3 

— > 0 ;---< 0 . 


x — 1 


2 (x+0,5) (x—3) 

Pa3JIOXHB THCJlHTejU. Ha MHOXHTe.TH, flO.'lyHHM -<0. IIpttMe- 

X— 1 

hhm Mexofl HHTepBajiOB h c noMomwo pnc. P.8.3 yCTaHaBJDJBaeM, BTO x< —0,5 
hjih 1 <x<3. B 3thx HHTepBanax coAepxHTcs TOjibKO oaho ne.ioe nojioxinejib- 
Hoe 3HaieHHe x = 2. ■ 



8 . 011 . 

8 . 012 . 


8.013. 


8.014. 

8.015. 


# PeniHTb icaxAoe HepaBeHCTBo caMOCTOaxejibHO, a 3aTeM BuOpan. re 3Hane- 
HHK X, Koxopwe yHOB.ieTBOpKKlT CHCTeMe. 

2 

□ UpHBeaeM HepaBeHCTBo x bhjiv x 2 —mx ->0. Oho BbmoJinaeTCR npn 

m 

jno6bix x, ecxiH ahckphmhhbht XBaapaTHOro TpexMJieHa OTpauaTe.ieH, t. e. 

8 m 3 + 8 (777 + 2) (m 2 -2m + 4) 

tt7 2 h—< 0=>-<0 =>-<0. Tax xax m 2 — 2/77+4>0 

mm m 

/ri + 2 

npH jho6om 777 (D= — 12<0), to, peuiHB HepaBeHCTBo -<0 mctoaom 

777 

HHTepBajIOB, OKOHHaTejILHO HaXOAHM — 2< 777 <0. ■ 

x 2 — 7x + 12 

□ flaHHaa (JjyHxuaa onpeae.xeHa npn ycjioBBH —-->0. PeuiHB 3to 

x 2 —2x —3 

HepaBeHCTBo MeTojjoM HHTepBajIOB, nojiyHHM otbct: ( — oo, — l)tj[4, co). ■ 
(-oo, 0)(J[2, 3], 

□ HMeeM 

2+x + 10-5x-4 + x 2 x 2 — 4x+8 


1 

2—x 2+x 


<1 


- <0 =» ■ 


4 —x 2 


-< 0 . 


8.016. 

8.019. 


IlocKOjrbKy x 2 —4x+8>0 npn jho6om x (Z»=-16<0), ocraerca peniHTb 
HepaBeHCTBo 4— x 2 <0, ontyna nojiyaaeM otbct: (— oo, — 2)U(2> oo). 

(-1, 2)(J(2, 3). 8.017. (-oo, l)U(4/3, 2). 8.018. (- 

(-oo, 1/3)U(3, 5)U(5, co). 


(-4,^ -2) 0 (3, oo). 


437 



8.020. □ Tax sax 2x 2 —9x+15>0 npa jho6om x (Z> = —39<0), to |2x 2 — 9x+15| = 
=2x 2 —9x+15. PeuiHB HepaBeHCTBO 2x 2 —9x +15^20, b pe3yjn>TaTe nojiy>iaeM 
otbct: (— oo; —0,5] (J[5, oo). ■ 

8.021. □ HepaBeHCTBO \x 2 — 5x|<6 paBHOcajn>HO aBOHHOMy HcpaBCHCTBy — 6< 

fx — 5x— 6<0, 

<x 2 —5x<6 H.TH CHCT6M6 < KaXJIOe HepaBeHCTBO CHCTCMbl 

(x 2 —5x+6>0. 

pernaeM caMOCTOSTejibHO, ncnojitaya Meroa HHTepBajiOB. Pjix nepBoro HepaBe- 
Hcrsa HaxoaHM — l<x<6, a njia BToporo x<2 hjih x>3. 06ieanHaa sth 
pemeHHa (pec. P.8.4), nojiy^HM otbct: (— 1, 2) (J(3, 6). ■ 

---- 

-1 2 3 6 X 


Phc. P.8.4 


8 . 022 . [ 0 , 8 ]. 

8.023. □ BBeaeM BcnoMorareiibHyK) nepeMeHHyw x 3 =y; Toraa HepaBeHCTBO npHMer 
bha y 2 — 9y+8>0. Hcnojiwyfi mctou HHTepBajiOB, hhxoahm y< 1 hjih y>8. 
J3,aJi4e pernaeM HepaBeHCTBa x 3 <l h x 3 >8, OTxyaa x<l hjih x>2. Mthk, 
noAynaeM OTBer (— oo, 1) (J (2, oo). ■ 

8.024. □ Pa3JiojKHM jieByio lacrb Ha mhoxhtcjih: 


x 6 (x 2 —6x+9)—(x 2 —6x+9)<0; (x 2 -6x+9) (x 6 -l)<0; 
(x—3) 2 (x J —1) (x 4 +x 2 +1)<0. 


Tax xax (x—3) 2 >0 npa x#3, a x'*+x 2 + l>0 npa jhoSom x, to ocraeTCH 
pemarb HepaBeHCTBO x 2 —1 <0. B pe3yjibTaTe nojiynaeM otbct: (—1, 1). ■ 
8.025. (-1, 1). 8.026. (-1, oo). 

8.027. □ Tax xax x 2 +1 >0 npa jho6om x, to moxho yMHoacHTb Bee lacra HepaBeH¬ 
CTBa Ha x 2 +l. Tor/ia nojiyiHM f v 2 _7r4-fi < rft 

x 2 -M<3x 2 — 7x+8<2x 2 +2,t. eJ , 

(2x 2 -7x+7>0. 

ITepBoe HepaBeHCTBO chctcmu BtraoJiHaeTca npw 1 <x<6, a BTopoe — npa 
Bcex x. Otbct: (1, 6). ■ 

8.028. (-1, 5). 8.029. (1, 3)(J(3, 5). 

8.030. □ HMeeM 

x 2 —3x+2 x 2 —3x+2 6x 

->1 =»--1>0 =>--<0. 

x 2 + 3x+2 x 2 + 3x+2 (x+ 1) (x-f 2) 

IIpHMeHaeM MeToa HHTepBajiOB a c noMowbio pac. P.8.5 yCTaHaBJWBaeM, hto 
x<— 2 hjih — l<x<0. Otbct: (— oo, — 2)(J(— 1, 0]. ■ 



Pac. P.8.5 


8.031. (-1, 4). 8.032. (-8, 1]. 

8.033. □ Paanaraa lacjiHTejib a 3HaMeHaTeJib Ha mhojkhtcjih, nojiyiHM 
(x 2 — 4) (x 2 +2) 

-<0. 3aMerHM, «rro (x+l) 2 >0 npa x? 6 —1, a x 2 + 2>0 npa 

(x+1) 2 

jho6om x. PeniHB HepaBeHCTBO x 2 — 4<0, hexoahm — 2<x< 2. HaxOHeo, yaa- 
TbiBaa, tto x?* — 1, nojiynaeM otbct: (—2, — 1)U( — 1> 2). ■ 

8.034. (-oo, —3)Q(—2, -1). 

8.035. □ flaHHoe HepaBeHCTBO moxho paccMaTpaBan, jimiib npa ycjioBHH 4x — 
— 19x+12>0, OTxyaa hbxoahm, hto x <0,75 hjih x> 4 (1). Ilpa 3thx 3Haieaa- 


ax x HMeeM -</4x 2 — 19x+12>0 h flocraTOiHo peman> HepaBeHCTBO x—7<0. 
t. e. x<7 (2). H3 cacreMH HepaBeHCTB (1), (2) nojiyiaeM OTBer: (— oo; 0,75) 1) 
U(4,7). ■ 
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8.036. 

8.037. 


8.038. 

8.039. 


8.040. 

8.041. 

8.045. 

8.046. 

8.049. 

8.050. 

8.052. 


(-3.D- 

□ CornacHO yxaaaHHio 5, 3to HppaioiOHajibHoe HepaBeHCTBO pasHOCHjibHO 
CHcreMe 

'3x-x 2 » 0, fx(3-x)>0, 

' 4 —x>0, ana < x<4, 

-x 2 <16-8x+x 2 t^ 2 -Hjc + 16>0. 

Ho nocjie«Hee HepaBeHCTBO Bbmo.iHaeTca npa .tki6om x (nocxojibxy D< 0); 
no3TOMy peuieHHe CHcreMbi H3 nepBbix «Byx H6paB6HCTB aaeT OTBer: [0, 3], ■ 

□ CorjiacHO yxa3aHHK> 5°, hmbcm cacreMy 

'9x-20>0, |'x>20/9, 

x > 0 , hjih \ *>0, aiH 

v 9x—20<x 2 (_x 2 —9x + 20>0 

B pe3yjn.TaTe nojiyaaeM OTBex: [20/9, 4) (J (5, oo) 


x»20/9, 
x<4, x>5. 


□ Vh yaiOBHa cneayeT nepaBe hctb o * v /l0+x- x /2 —x> 0 
+ v/l04-x> y/l—x. Oho paBHOCHjn.no chctcmc 

f 


HjTH 


j-10<x^2, 
l —1 <x<6. 


10+x>0, 

2-x>0, 

U0 + x>(2-x) 2 
Feme Hue m nocjie/nieH cHcreMbi sbjihctch npoMeacyTOx (—1, 2]. ■ 

4 6 v 

□ 3aMeTHB, hto 0,(4) = -, a 0,(6) = -, lanameM aaHnoe HepaBeHCTBO b Bane 



• 2N 2(x>-i) 

3 


*’+6 


> - 
3 


. Tax xax ocHoaaHHe CTeneHH 0 < 2/3 < 1, to, corjiacHO 
yxaaaHHK) 7°, nepexonuM x HepaBeHCTBy 2 (x 2 —l)<x 2 + 6. PeniHB ero, nojiyia- 
eM oTBeT: i-ljl, ijl). U 

\ Tl B t\Ai m. n <\ a i\aa t ■' ill 

* (* — 3) 


1; 2; 3; 4; 5; 6; 7. 8.042. (0, 2]. 8.043. (0; 0,5). 8.044. (-co, 11], 


□ Tax xax 0,64 = 0,8 2 , a 1=0,8°, to HMeeM HepaBeHCTBO 0,8 2 <0,8 
<0,8°. Orcwaa, yHHTUBaa, hto 0<0,8<1, npHxojTHM x cncxeMe 


2 > 


x (x —3) 


, fx 2 —3x>0, 

>0 => 0<x 2 -3x<4 => < 

(x 2 —3x—4<0. 


PeuiHB ee, nojiynHM otbct: ( — 1, 0) (J (3, 4). ■ 

(-oo; 0,5)U(1, »)■ 8.047. (-1, 0)1J(0, 1). 8.048. [0; 0,5]. 

□ IlycTb 5 =y; roraa 5 =y h HepaBeHCTBO npHMeT bbh y + 5<5y+y 

hjih y 2 —6y+5<0. PeuiHB ero, HaxoflHM 1 <y<5. OcTaerca peuitrrb HepaBea- 

J* r 

ctbo5°<5 v <5. HMeeM 0 <i/x< 1, OTxyjia 0 <x<1. ■ 

(0, oo). 8.051. (0, 1). 


■e-o 


□ HepaBeHCTBO HMeeT cmucji npn x# 0 . 3 anHiueM ero b BH«e 2 
l i 

--t —l 

— 2 2‘ 1 — 3<0. nojio*HB 2 =y>0Hpernra HepaBeHCTBO 2y 2 -y-6<0, 
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HaxoAHM —1,5 ^y^2. Tax xax 2 >0 npa Bcex x/0, to ocTaexca peiuHTt 


X 1 1 — LX 

HepaBeHCTBO 2 <2. llveeM — 1 < 1 hah -<0, OTxyAA no.iyiaeM otbct: 

x X 

(-oo f 0)lj[0,5; oo). ■ 

8.053. (3, co). 

JC+ 2 

8.054. □ B jieBOH lacra HepaBeHCTBa bbihccom 3a cko6kh mhoxhtcab 2 , a a npa- 

” e ' t+1 

BOB — MHOXHTMb 5 : 

2 X+2 (l-2-^)>5 X+1 (1-5); -5 2 Jt+2 >-4'5 Jt+1 . 

PaifleaHB o6e nacTH nocjieAHero HepaBeHCTBa Ha orpHuaiejitHoe hhcao 
x +1 

—10‘5 , HOAyiHM 

1 2 * +2 2 n\ x+l 2 

-<-hah - 1 <-, OTxyAa x+1 > 1, t. e. x>0. ■ 

2 5 *+i 5 \5j 5 

8.055. [0, 4). 8.056. (-1, 1). 8.057. [-0, ^3], 

8.058. □ 3aMeTHM, hto l=log 3 3, a ocHOBaHHe AorapH<j)Ma 6oAtme 1. CorAacHO 
yaasaiono 8°, nepexoAHM x CHCTeMe 


3x—5 



•x + 1 


x+1 


Bo btopom HepaBeHCTBe cacTeMbi — 8<0, OTxyna CAeAyeT, hto x+ 1 >0, 
a 3Ha*iHT, b nepBOM HepaBeHCTBe aoaxho 6mtb 3x—5>0. PeiuHB cacreMy 
fx+l>0, 

< , noAyiHM otbct: (5/3, oo). ■ 

(3x—5>0 

8.059. (-oo, -2)y(5/8, oo). 

8.060. □ /(aHHoe HepaBeHCTBO moxho nepenHcaTb b BHAe |logo,2 (x—1)1 >2, oncyAa 

ah6o logo, 2 (*— 1) < — 2 (1), ah6o logo, 2 (x— 1) > 2 (2). PeuiaeM HepaBeHCTBO (1). 

Tax xax — 2 = logo,20,2 -2 , to, ywrhiBas, tto 0<0,2<1, noAyiHM x— 1 >25, 

t. e. x>26. PeuiHB HepaBeHCTBO (2), HafiAeM 0<x— 1 <0,4, t. e. 1 <x< 1,04. 
OTBer. (1; 1,04)(J(26, 00 ). ■ 

8.061. (2, 32). 8.062. (4, 6). 8.063. (2; 3). 

8.064. □ 3aMeTHB, >rro logi/ 9 X= —loggx, 3anmne.M AaHHoe HepaBeHCTBO b BHAe 
log 2 (1 — 2iog9x)<log2 2. Oho pabhochabho cncreMe 


x>0, 

1—21og9X>0, HJIH 


x>0, 

0<1—21og9X<2. 


"1 —21og9X<2 
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’eiuaeM BTopoe aepaBeHCTBo: —2<21og 9 x— 1 <0; — 1 < 21og,x< 1; —1/2< 

<log 9 x<l/2; log 9 9 ^ 2 <log 9 x<log 9 9^ 2 . CaeaoBaTeabHO, 3' 1 <x<3 a nojiy- 
aaeM otbct: (1/3, 3) (HepaBeHCTBO x>0 BhmoatweTca aBTOMarHiecKa). ■ 
8.065. (8/3, oo). 8.066. (0, 3) (J (7, oo). 

8.067. □ 

{ 

PeuiHB nocjieAHMK) cacreMy, noayiaM otbct: (3; 4,5). ■ 

8.068. (3, 4) (J (4, oo). 8.069. (2, 3). 

1 1/2 

8.070. □ Bee ciiaraeMbie npHBeaeM k aorapatJiMaM no ocHOBaHHio 9: -=log,9 = 

=log 9 3; log 3 5x=log 9 25x 2 ; log, /3 (x+3)= -log 3 (x+3)= -log, (x+3) 2 = 
=log 9 (x+3) “ 2 . /(aBHoe HepaBeHCTBO paBnocaabHO cacreMe 


flaHHoe HepaBeHCTBO paBHOcaabHO cacreMe 


x+27>0, 

16—2x>0, 
x>0, 

x + 27 

1 °8*7T^r <1 °g* JC 


x> —27, 

x<8, 

x>0, 

x+27 

-<x 

'16 —2x 


0<x<8, 
2x 2 — 15x + 27 



PeuiHB nocjieaHioK) cacreMy, noayaaM OTBer: (0, oo). ■ 

8.071. (0, 27). 8.072. (-1, 2). 

8.073. □ CoraacHO ycnoBHio, aorapH(j>M Hacjia 0,3, 

MeHBuiero 1, noaoxirreneH. 3to moxbt Outb 
tojibko b tom cayaae, Koraa ocHOBanae aorapa- 
4>Ma eerb noao*HTeju.Hoe lacao, MeHwuee 
1 (pnc. P.8.6). TatcHM o6pa30M, HMeeM cacieMy 
x— 1 

HepaBeHCTB 0<-<1, peuiaB KOTOpyjo noay- 

x+5 

HHM OTBeT: (1, oo). ■ 

8.074. [0,5; 4]. • rioaoxHTb logo,5X=y. 

8.075. □ HMeeM0<log 7 3<l=>0<l— log 7 3<l=>0< 

< l - (1 — log 7 3)<^< 1 =>log) i7 ^(l-log 7 3)j< Pac. P.8.6 

<0. 3HaaaT, flocraToaHO pernan. HepaBeHCTBO 4x 2 — 1 >0, oncyaa noayiaeM 
OTBeT: (— oo; —0,5] [J [0,5; oo). ■ 

8.076. (-oo,2)U(8, oo). 

8.077. □ npa aK>6oM x HMeeM x 2 +4>4 a, 3HaiHT, x 2 + 4> 1, t. e. logo, 3 (x 2 +4)<0. 

IIo3TOMy flocraTOTOO peuiHTb HepaBeHCTBO 3x 2 — 16x + 21 > 0, oxicyna noayaa- 
eM OTBeT: (— oo, 7/3) (J (3, oo). ■ 

8.078. (0, 4). 8.079. (-1, 91/9). 
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8.080. □ /JaHHoe HepaBeHCTBO paBHOcajibHO cHCTCMe 


• 3x+6 
x* + 2 


> 0 , 


3x + 6 
log 2 —— >0, 
x 2 + 2 

3x + 6 
.log ,,3 log 2 —— <0 
x 2 + 2 


• 3x + 6 



3x+6 
.log 2 T- >1 
x 2 + 2 


{ 3x + 6 

— -> 1 , 

* J + 1 

3x + 6 
^— >2 


v x 2 +2 


3x + 6 
x J + 2 


>2. 


3aMeTHM, tto npa nepexoae ot BTOpoa chctcmu k rpeTtefi H3 nepBux Aflyx 
HepaBeacTB ocTaeTca mrcbxo BTOpoe, a b rperbea CHcreMe aocTaroiHO peuiHTb 
Tojibico rpeTbe HepaseHCTBO. B pe3yjibTaTe nonyraeM otbct: (—0,5; 2). ■ 
8.081. (0; 0,4) (J(l, oo). 8.082. [1, 4], 8.083. (0, 40). 8.084. (2, co). 

8.085. □ /(aHHoe HepaBeHCTBO mojkho paccMarpHBarb npa ycjiOBHax 


j*3*—9>0, 

{3>3\ f 

| HJIH 

lx HJ ™ 1 

llog 9 (3*-9)>0 

h - 9 >» 1 


x>2, 
,3*> 10. 


IIpo.iorapH(J)MnpoBaB Bropoe HepaBeHCTBO no ocHOBaHiuo 3, naxoanM x> 
>log 3 10 >2, T. e. b naHHOM HepaseHCTBe ocHOBaHHe jiorapHi))Ma x > 1. 3Ha4HT, 

X XX X 

logg (3 — 9)<x, OTKyaa 3 —9<9 (1). IIojiobchm 3 = y « uonyHHM HepaBeHCT¬ 
BO y 2 —y+ 9>0, aoTopoe BbmoJiHaerca npH .uoOom y. rioaTOMy HepaBeHCTBO 
(1) BunojiHaercH npa Bcex x, a pememjeM hcxohhoto HepaBeHcraa sBJisercs 
npoMeaxyrox x>log 3 10. Otbct: (1/lg3, oo). ■ 

8.086. □ /J,aHHoe HepaBeHCTBO paBHOcaabHO CHCTeMe 


x>0, 


r x>0,9 


•^lOg 5 X>0, HJ1H ^ x> 1, 

0<log5X<l/3. 




l°8l/3*Og5-<>l 


1/3 


flocTaToiHO peuiHTb cacreMy 0 <log 5 x< 1/3, ontyaa log5l<log 5 x<log 5 5 
t, e. l<x<V5- ■ 

8.087. □ 3anHuieM aaBHoe HepaBeHCTBO b BHae 2 *>2 3. IlpojiorapH^MHpoBaB ero 

no ocHOBaHHio 2, nonyHHM 2—x > 1 -*-log 2 3, OTxyaa x < 1 —log 2 3 (npH Jiorapa- 
<j)MHpOBaHHH 3Har HepaBeHCTBa COXpaHHJICH, Tax xax OCHOBBHHe 2>1). ■ 
8.088. (0; 0,25) y (4, oo). 

8.089. □ /jamas ^ymxma. onpeaejieaa npn ycjiOBasx 4—x J >0, x—1#0. PeniHB 
3Ty CHCTeMy, nojiyiaM otbct: [—2, l)y (1, 2]. ■ 

x—1 x—1 

8.090. □ 3aecb ao.TXHbi ObiTb Bbmo.THeHbi ycjiOBaa->0, log 03 ->0. Peums 

x+5 ' x+5 

3Ty cacreMy, nojiyraM otbct: (1, oo). ■ 

8.091. [2, oo). 

8.092. □ 3aecb aojokhu BhinojiHSTbca ycnoBas 
x—1 >0, 


-x J H-2x + 8>0, 
logo,3 (*~0 
yj — x J + 2x + 8 


> 0 . 
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H3 BToporo HepaseHCTBa caeayeT, hto y/ — x 2 + 2x + 8 >0, h, 3naHHT, 
B TpeTbeM HepaBGHCTBe flOHXHO 6hITb logo,3 (jc — 1)<0. TaKHM 06pa30M, HMeeM 
CHCTeMV 

{ X>1, 

(x—4) (x + 2) < 0, 
logo,3 (x-l)sgO, 


peuiHB KOTOpyw no.iyHHM OTBer [2, 4). ■ 

8.093. 2. 8.094. 2; 3. { 

8.095. □ 3flecb Tpe6yeTC« flOKa3axb, hto (a + A + c) (- + -+- )>9 npn ycaoBHH 

\a A c) 

a> 0, A>0, c>0. PaccMOTpHM pa3HOCTb Meamy aeBofi h npaBoii nacTHMH 
HepaBeHCTBa: 

/I 1 1\ A c a cab 

(a + A + c) I-+-+- -9 = 1 +-+-+-+ 1 +-+-+- + 1-9 = 

\a A c) a a A A c c 


-(rXnMHh 


A a c a c A 

Tax KaK b CHay (8.3) HMeeM -+->2, -H—>2, -H— >2, to, choxhb 3th 

a A a c Ac 

/A a\ (c a\ (c b\ 

HepaBeHCTBa, noayHHM !-+- 1 + 1-- + - 1 + 1 - + - J>6. HTaK, (a + A + c) x 

/i 1 1\ /II 1\ 

xi —I—h—I —9^0, t. e. (a + A + c) ( -H-1— 1^9. H 

\a be) \a A c) 

8.096. □ 3aecb a 2 +a+ 1 >0 npa juo6om a. ITpeo6pa3yeM aeByio nacTb HepaBeHCTBa: 

a 2 + a + 2 a 2 +a +1 1 - 1 

= - -3 ,.r-:" ^rz = - s )a + 0 + 1 H =, 

y/a 2 + a +1 • v /a 2 + a +1 -y/a^a + l sja 2 + a +1 

a 3 to cyMMa flByx noaoxHTeatHbix bthhmho o6paTHbix HHCea, KOTopas, KaK 
H3BecTHO, He Menbiue 2. HiaK, aanHoe HepaBeHCTBO BepHO npa jho6om a. ■ 
8.097. • Bbipa3HTb y = 0,5 (10 — 5x), noaCTaBHTb aro BupaaceitHe b HepaBeHCTBO 
h paccMOipeTb pa3HOCTb Me*ay aeBOii h npaBoii laCTHMH HepaBeHCTBa. 

1 x 2 +x +1 3 

8.100. □ HaM HyxHO ,iOKa3aTb, hto ---^-, xeR (1). Ecaw 3TO HepaBeH- 

2 x 2 +1 2 

ctbo BepHO, to, yMHOXHB Bee ero nacTH Ha 2 (x 2 + l)>0, noayHHM BepHoe 
HepaBeHCTBO x 2 + 1 <2 (x 2 +x + 1)<3 (x 2 + 1) (2). BfaiHHTas H3 Bcex Hacreii 
3Toro HepaBeHCTBa x 2 +1, HMeeM 

0<x 2 + l +2x^2 (x 2 + 1 ) hjih 0<(x + l) 2 ^2 (x 2 + l). (3) 

OrMeTHM, hto (x + 1) 2 > 0 (4) BepHO npn ,tio6om x. PaccMOTpHM Tenepb 
pa3HOCTb (x+1) 2 —2 (x 2 +1). HMeeM (x+1) 2 —2 (x 2 +1)= —x 2 +2x—1 = 
= — (x— 1) 2 ^0 npn jho6om x, t. e. (x+ 1) 2 ^2 (x 2 + l) (5). H3 (4) h (5) cneayer 
cnpaBeaaHBocTb (3), a 3hehht, BepHO (2) h (1), hto h TpeOoBaaocb ycraHO- 
BHTb. ■ 

8.101. □ /(aHHoe BbipaxeHHe onpeaeaeHO npn ycaoBHH (a + 1) x 2 — 2 (a — 1) x + 
+ 3a —35=0 (1). 

1) IIycTba+l=0, t. e. a= — 1. Toraa HepaBeHCTBO (1) npHMeT bha 4x—6>0, 
oncyaa x>3/2, t. e. oho BbinoaHaeTca He npn aw6oM x. 

2) IlycTb a+1 #0. Tor.ua HepaBeHCTBO (1) BunoaHsexcH npn .ho6om x, ecaa 
flHcicpHMHHaHT KBaapaTHOro TpexnaeHa HenoaoxHTeaeH h a+l>0. TaKHM 
o6pa30M, HMeeM CHCTeMy HepaBeHcrB 
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(4 (a- l) 2 —4 (a+ 1)' 3 (a- 1)«G, (2 (a-1) (a+2)>0, 

< HJIB < 

|a4-l>0 (a+l>0, 

oTKyaa nojiyiaeM otbct: [1, oo). ■ 


-t 

cz: 


* J 

rx 

t i 1 ' 

i 

\ 1 6 p 


Pac. P.8.7 


8.102. □ KBaaparHwfi TpexneH x 2 +2 (p+ 1) x+9p— 5 HMeeT xopHH, bcab Z>= 
=4 (p4-l) 2 —4 (9p —5)>0. IlycTb X] a X 2 — xopHa rpexviena; Toraa, no 
ycjiOBHio, Xj < 0 a ,<2<0. flajiee, coraacHO reopeMe BaeTa, x 2 = 9p- 5 >0, 

xi +x 2 = —2 (p4-1X0. TaKHM o6pa30M, noxyaaeM caereMy 


r(p4-l) 2 -(9p-5)>0, 

9p-5>0, 

X 4-1 >0 


Jp 2 —7p + 6>0, jp<l, p>6. 


h.th ^ p > 5/9, 
p>-l 


L 


ana ^p>5/9, 
v p> — 1. 


c 


Hcnoxb3ys pac. P.8.7, aaxoAHM pemeHHe nocaeaHea cacreMu: 5/9<p<l mb 

p> 6. ■ 

8.103. (-03, — 3)U(2, 6], 

8.104. □ IlycTb xi a x 2 xopHH Aaneoro 
ypaBHeHaa. IIo ycxoBaro, — 1 <X] <2 
a —1 <x 2 <2 (1). CneaoBaTejTiHO, 

/(x) = 4x 2 -(3m + 1) x-m~-2 — XBa- 
ApaTBMaaa (ftyHKUHs, a ee rpa$axOM 
XB-aseTCH napa6o;ia, bctbb KOTOpoa 
HanpaBJieHhi BBepx. 3ro ^yaxuas 
Pac. P.8,8 BMeeT xopaa, nosTOMy napaGoxa jih- 

6o nepecexaeT ocb Ox b AByx toh- 
xax, jih6o xacaerc* ee b oahoA TOaxe (Ha pac. P.8.8 aaoSpaxeahi B03M0*- 
Hwe pacnoAoxeuax napaSojiw OTHOCHTe/ibno oca Ox). CorjiacHO HepaBea- 
CTBaM (1), 3th TOaxa aojdkhjj npaHaAieacaTb HHTepBaJiy (—1, 2). Ilpa 
3 tom /(—1)>0 a /(2)>0. CjieaOBaTejibHO, nojiyaae.M cacTeMy acpa- 
BeHCTB 



'4 + 3/H4-1 — m— 2>0, [2m4-3>0, fm>—3/2, 

HJIH < HJIH < 

16 —6m —2—m —2>0 (-7m4-12>0 (m<12/7. 


OTxyxa — 3/2<m<12/7. ■ 

8.1«5. — oo <a< — 1,75. 

8.106. □ 3aeci. aoaxho Bbino.mxTbCs ycxOBHe x —13/0, t. e. x/ 13. Ilpa stom 


>0 a AaaHoe aepaBeHCTBO paaHocajibHO cxeAyiomeMy: 


x—13 
max ero, noxyHHM 


13 


9 

<-. Pe- 
8 


9 x—13 9 

—9<4x—52<9; 43<4x<61. llTax, 

8 2 8 


10,75<x<15,25 a x/ 13. Ile.njMa BHaieHHJiMH x, yxoBxeTBOpxioiHHMH sthm 
ycjiOBHXM, sbadotcs 11, 12, 14, 15. ■ 

8.107. [37/7, 7], 8.108. 1.8.109. -6<a<6. 

8.110. □ Tax xax x l —8x+20 > 0 npa Bcex x, to trpa xk)6om x aoabcho BunojiaxTbca 
HCpaBGHCTBO mx 2 4-2 (m4-l) x4-9m4-4<0 (1). 

1) IlycTb m=0. Tor«a HepaBeHCTBO (1) npaMer bha 2x4-4<0, t. e. oho BepHO 
TOAbxo npa x< — 2, ho He npa jbo6om x. 
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2) IlycTb 0. Torfla HepaBeHCTBO (1) BunofliueTca npa ,tk)6om x, eciiH 
D = 4 (m + \) 2 —4m (9m+4) <0 (2) h m<0. Pemaew HepaaeHCTBO (2): 
m 2 + 2m + l — 9m 2 — 4m<0; — 8m 2 — 7m+\ <0; (2m+l) (-4m+l)<0, 

OTKy.ua m<— 0,5 sum m> 0,25. Ho m< Oh, C-ieaoBaTe.Ti.HO, OKOHHaTejn>HO 
nojiyiaeM m< — 0,5. ■ 

8.111. (-3, -2)11(1, 2)1 1(3, oo). 8.112. -6<m<2. 8.113. -7<m<l. 8.114. 

(-2, -1)U(-1,I)U(5,«V 

■6x—8 

->0, 

x—3 

10 

-<0. 

x-3 

H3 BToporo uepaBeHCTBa caeayeT, hto x —3 <0, a 3HaHHT, b nepBOM HepaBencT- 

fx — 3<0, fx<3. 

Be aoaacHO 6hm> 6x—8<0. HraK, < => < t. e. x<4/3. ■ 

(6x —8 <0 U<4/3, 

8.116. □ floaacHO Buno.iHHTbcn HepaBeHCTBO -^4—x 3 >0, KOTopoe HMeer Mecro, 

earn 4 — x } >0, t. e. ec.-m < <\/4. ripn 3 tom ycaoBHa flocraTOSHO peuiRTb 
HepaBeHCTBO |x + 2j —ix|>0 (1). yiHihisaB, hto |x-r2> = 0 npa x=—2 a |x|=0 
npa x - 0, paccMOTpHM par.iHHHue HHTepBajm H3MeaeHaa x. 

1) llycTB x<— 2. Toraa |x+2|—|x| = —x—2+x= ~2<0, t. e. 3 th snaHeHHa 
«e yaoB-ieTBOpaioT aepaBeHCTBy (1). 

2) Ilycn. ~2^x<0, Torfla ]x + 2i~ix’!=x+2+x = 2x + 2 a HepaBeHCTBO (1) 
npHMCT BHfl 2x + 2>0, oxxyfla jc> — 1. C.ieflonaTejibHO, b btom caynae 

— 1 < x < 0 (2). 

3) riycn, 0 ^x< 3 n / 4. Torfla |x + 2| — jx! = x + 2—x = 2>0 npa ,uo6om x H3 
paccMarpaBaeworo HKrepBaaa. 3HaHHT, b 3tom cflynae 0^x< J v A (3). 

06i>eflHiiss HepaBeHcrBa (2) h (3), noflynaeM oreer: - 1 <x<\/4. ■ 

8.117. □ YnpocTHM iieByio nacri, HepaBeHCTBa: 

x 3 + 6x 2 + 12x+8 (1 —x) (x+2) 2 —(x - 2) 2 (1-x) 

8x (x + 2) 2 

(x + 21 3 (!--x) ((x + 2) J -(x-2) 2 ) (x + 2) 3 (1 — x) 8x 

— -•---—:->0;-•—-— >0. 

8x (x + 2) 2 8x (x+2) 2 


8.115. □ HMeeM 


|3x+1! 3*+l 

I-1 <3 => — 3 <-<3 => 

j x—3 j x —3 


3x+1 +3 (x —3) 


3x+ 1 —3 (x—3) 


HepaBeHCTBO onpeflefleno npa ycnOBHHX x+ - 2, x + 0 h moxbo cokphthtb 
flpo6b, b peayflbTare Hero no.iyHHM HepaBeHCTBO (x+2) (1 —x)>0. O t b er: 

(-2, 0)(J(0, 1). ■ 

8.118. [1,5; 2). 

8.119. □ npeoOpasyeM aaaHoe HepaBeHCTBO: 3m 2 x+3-2rw 2 x~6</n+9x; m 2 x— 
—9x<m + '3; (m—3) (m + 3)x<m + 3. j^aciee HaxoflHM peweHHS HepaBeHcraa 
npa pasjutHHux iwkkuzx napaMerpa m. 

1) riycn. (m- 3) (m + 3)>0, t. e. m < —3 hjih m> 3. Torfla HepaBeHCTBO HMeeT 
pemeRHC x < l/(m — 3). 

2) IlycTb (m—3) (m + 3)<0, t. e. —3 <m<3. Toraa HepaBeHCTBO HMeer perne- 
HHe x> l/(m-3). 

3) IlycTs, (m-3) (m+3)=0, t. e. m =3 ilth m=— 3. Toraa ecjra m — 3, to 
HepaseHCiBO npuMeT bhh 0 x<6 h, 3hhhht, Bbino.THseTca npa aw6oM xeR. 
Ecjih ace m= — 3, to HepaBeHCTBO npuMer bhjj 0 x<0 h, caeflOBaTeabHO, He 
HMeeT peuieHHH. ■ 

8.120. □ HMeeM 


x 2 — 5x + 4 x 2 —5x+4 

-—- <1 => - 1 <--- 

x 2 —4 x 2 —4 


^ 1 => 
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-5x4-4 


x 2 —4 

I x 2 —5x4-4 
x 2 —4 


-4-1 SO, 


- 1^0 



2x (x —2,5) 
(x4-2) (x —2) 
5 (x—1,6) 
(x + 2) (x —2) 


> 0 , 


SO. 


IlpBMeiiHM Merojj airrepBajiOB cpa3y x aay M HepaBeHCTBaM h c noMOWbio pac. 

HaaaeM Te SHaiema x ripa xoTopux o6e «po6a HeoTpuuarejibHW. 
B pe3yjn>Taie noay>mM 0<x< 1,6, x^2,5. ■ F 



Phc. P.8.9 

8.121. □ Pa3Jio*HB HHCjiHTejn> Ha mho^khtcjih: 

= (x _2 2lx ( i4)ffi£ a l: (X ~ 2) <** + 2 *+ 4 >+* 2 (*’+*+4)- 


npaaeM x HepaBeacray 


(x 2 -f-2x4-4) (x 2 4-x—2) 


<0. Tan xax x 2 >0 npa x^O 


2 * -4 

hx + 2x4-4 >0 npH jboBom x, to ocraercx peiwrrb HepaBeHCTBO x 2 -f-x—2<0 
yaHTUBM, tto x#0, noayiaeM oTBer: (-2, 0) (J (0, 1). ■ 

S.122. (-oo, -4/3)U(-79/75, 3/2)Uft oo). 8.123. (-oo, -7)(J(-1, 0)U(0, 

1)U(3, oo). 8.124. (-oo, -1)(J(-1, 2], 8.125. (-2; -1,5) (J[l; 2) (J[5, oo). 


8.126. (-oo, 2)(J[3,5; 4)(J[7, oo). 8.127. (-^14, -3)(J(-1, 1)|J(3, V^)- 

8.128. (—1/2, 1/3). # IIojio*HTb x 3 =y. 

8.129. □^pieBHaHO, aro x 2 -5x4-9>0 npa .ho6om x; nooTOMy |x 2 —5x + 9| = 


1) IlycTb x<6. Toraa HepaBeHCTBO npBMCT Baa — (x — 6)>x 2 — 5x + 9=> 

=*• x —4x+3<0. Orcwaa HaxoaHM 1 <x<3. 

2) llycTb x>6. Toraa HCpaseHCTBO npaMer Baa x—6>x 2 —5x+9=> 
=^x —6x4-15<0, TTO HeB03M0JtH0. 

HTax, noayaaeM otbct: (1, 3). ■ 

8.130. (-Vl2, Vl2). 8.131. (-co, -5)|J(-3, -1)(J(1, 2). 8.132. (-oo, 

- 2 )U0, 2)U(3, oo). 8.133. (-Vi, oo). 

U IIoao,«M x 4-4x4-10 =y; Toraa noayaaM HepaBeHCTBO y 2 —7 (y-f 1)4- 
+ 7 <0 aaa y -7y<0, OTxyaa 0<y<7. CaeaoBaTeabHO, 0<x 2 4-4x-l-10<7. 
2 x ® n P H Jn °6o M x, noyroMy ocraeTC* peman, HcpaBeHCTBO 

x 4-4X4-3 <0. B pe3yabiaTe noayaaeM OTBer: (-3, —1). ■ 

8.135. □ Iloaaraa y = V2-x, noayaaM HepaBeHCTBO —y<2 (1). Ilpa x<2 hmccm 


y 

y>0 a, 3HaaaT, moxho yMHOMTb o6e aac-ra HepaBeHCTBa (1) Hay. CaeaoBaTe- 
abHO, 4—y 2 <2y aaa y 2 4-2y—4>0. Orcioaa HaxoaHM y< — 1— ^5 ejib 
y > — 1 • Oaaaxo 3HaaeHHs y < — 1 — V5 He yaoBaeTBOpjDOT HepaBeHcray ( 1), 
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nocKOJiBKy jjojukho 6faiTb y>0. TajtHM o6pa30M, y> \/5 — 1 a orraeTCa peimrrb 

HepaBeHCTBO s/l — x> v /5— 1. Tax sax Vs-^o, to b cmiy yKaaaHHa 6° 3 to 
H ppaiiHOHajTbuoe HepaBeHCTBO paBHOCHjn>HO CHcreMe 

2 — x>0, (x<2, 

- — —\ — 

(j2-x) 1 >{ y /S-\) 1 (.2-x>6-2 N /5 

OTicy.ua nojiyaaeM otbct: (— oo, 2 - J 5 — 4). ■ 

8.136. □ CorjiacHO yKa3aHmo 5°, aamioe appauaoHajibHoe HepaBeHCTBO paBHO- 
CHJTbHO CHCTeMe 


x<2, 

x<2 N /5—4, 


'x + 3>0, 
x-1 >0, 
x— 2>0, 

. (v/jt + 3) 2 < ( y / 7 -l + y / x - 2) 2 



x+3<2x-3 + 2^(x-l) (x—2) 


,\ x>2 - _ 

'■6—x<2y/(x~l) (x—2). 

B CHJiy yxa3aHHjj 6° BTopoe HepaBeHCTBO paBHOCH.ibHO coBOKyimocrH HByx 
cacreM: 


;>-l)(x-2)»0, 

6 — x>0, 

^36 —12x+x 2 <4 (x 2 —3x + 2); 


( 1 ) 


(x- l)(x-2)>0, 


j(x-l)(x 

[6-x<0. 


( 2 ) 


PemaeM cacreMy (1). H3 nepBbix HByx ee HepaBeHCTB HaxoflHM 2<x<6. Tpen>e 
HepaBeHCTBO nooie npeo6pa30BaHHH npaMeT bhh 3x 2 — 28 >0, OTKyaa 



HJIH X> 



. TaKHM o6pa30M, pemeaaeM ca- 


creMU (1) sBnaercs npOMe*yTOK 2 v /21/3<x^6. 

PemaeM CHcreMy (2). H3 nepBoro ee HepaBeHCTBa HaxoAHM x< 1 h.th x>2, a h 3 
BToporo x>6. C.TeflOBaTe.TLHO, x>6 — pemeaHe cacreMbi (2). 


06ieflHHaa peiuema cacreM (1) h (2), nojiynaeM otbct: (2x/21/3, oo). ■ 


8.137. (-oo, 0] y (4,5; oo). 8.138. (1, 2/^2]. 

8.139. □ ITpaBeneM oamoe HepaBeHCTBO k BHfly (x —3) ( > /x 2 + 4-(x + 3))^0. Pac- 
CMOTpHM flsa cjiyias: x— 3>0hx — 3<0. B nepBOM cjiyiae nojiynaM cacreMy 


x~3>0, 

- v /x 2 +4 — (x + 3)jg0 


x3>3, 

Vx 2 +4<x+3. 


Ilpa x>3 o6e lacra BToporo HepaBeHCTBa noaoxHTemabi a ax hoxho 
B 03BeCTH B KBBHpaT. OieHOBaTe.TbHO, x 2 +4<x 2 + 6x + 9 HJIH 6x + 5>0, T. e. 
x^ —5/6. IlTaK, b 3tom cjiyaae x>3. 

Bo btopom cjiyiae HMeeM cacreMy 

x— 3 <0, 

V* 2 +4-(x+3)>0 


x<3, 

Vx J +4»x+3. 
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CorjiacHO yfca3aHino 6°, BTopoe HepaBencTBO paBHocH.it.HO cOBOKynHOCTH aByx 
cHcreM: 


x 2 + 4JsO, 

x + 3SsO, 0) 

x 2 + 4>x 2 + 6x-l-9; 


fx 2 +4>0, 
|x + 3<0. 


IlepBoe HepaBeHCTBO chctcmu (1) BbinojiH&eTCx npa bccx x, BTopoe — npH 
x> -3, Tperbe — npn x< —5/6. TaxHM o6pa30M, — 3<x^ -5/6 ecrb perne- 
hh6 chctcmbi (1). OieBHflHO, HTO CHCT6MB (2) HMeeT pemeHHe x< — 3. Orcioaa 
3ar.noHaeM, tto b 3tom cjiynae — oo <x< 5/6. 

06ieflHHaa peiueara, HanneHHije b paccMoxpeHHMx flByx cjiynaax, no.iysaeM 
OTBeT: (-co, -5/6] (J [3, oo). ■ 

8.140. (0,5 (v/34-1), oo). 8.141. [-1, oo). 

12x 

8.142. □ 3aect hojukho BbinojiHHTbca yc.ioBHe ->0, OTxyaa HaxoaHM x<0 hjih 

;- x—2 

/ 12x 

x>2. rio.io*HM y = 4 /->0 h no.iyHHM HepaBeHCTBO y 4 — 2y 2 — 4y >0. 

Vx-2 

Pai.ioatHM ero aeByio sacri, Ha MHoacHTejm: 

y 4 —2y 2 —4y=y (y 3 —2y—4)=y (y 3 -4y + 2y—4) = 

—y (y (y 2 —4) + 2 (y—2))=y (y-2) <y 2 + 2y + 2). 

Tax xax y 2 +2y+2>0 npa jho6om y, to aocTaTOTOo peuiHTb HepaBeHCTBO 
y(y —2)>0. HMeeM y<0 (hto hcboimoxcho) hjih y>2. OcTaeTca peuiHTb 

x l 12x 

HepaBeHCTBO /- >2 (c yieTOM ycjiOBHS x<0 hjih x>2). B pe3yju.TaTe 

Vx-2 

nojiyaaeM otbct: (2, 8). ■ 

8.143. □ Tax xax ocHOBaHHe creneHH 0<0,5<1, to npHxojiHM x HepaBeHCTBy 

sin 2x 

y '. yf .3 >-> 1. flajiee, corjiacHO <}>opMy- 

l 1—cos2x 

I jiaM (4.13) h (4.16), HMeeM 

\ sin2x 2sinxcosx 

nr -=---=ctgx. OcTaeTca pe- 

™ [ 1 — cos2x 2sin 2 x 

1 —'r- lUHTb HepaBeHCTBO 1 <CtgX< N /3. IIOCTpOHB 

\ rpaifiHX 4>yHKKHH y = ctgx (pac. P.8.10), nojiy- 

-ffn -k\ ' * tom OTBeT: n/6 + nn <x<ji/4 + nn, neZ. ■ 

0 T 4 2 \ n 8.144. (-2, -5/3) (J (0, 1/13). 8.145. (2, oo). 

\ 8.146. (1, 2) (J (64, oo). 

\ 8.147. □ IIpHBefla creneHH x ocHOBamno 3/2, nojiy- 

\ TOM 

\ /jn 210*2 (x 2 -3x-10) /3\ 1°* 2 ( x+2 )' 


Pac. P.8.10 ^2/ \lj 

flajiee HMeeM 21og 2 (x 2 —3x—10)>log 2 (x+2) 2 hjih 21og 2 (x 2 — 3x— 10)> 
>21og 2 jx+2|, OTxyaa nepexoaaM x cacreMe HepaBeHcrB 

{ x 2 —3x—10>0, 

|x + 2J>0, 

x 2 —3x— 10>|x + 2|. 


448 



H3 nepBbix flByx HepaBeHCTB HaxooHM x<—2 n;w x>5 (1). PeuiHM rpeTte 
HepaBCHCTBO. EcjIH X< —2, TO OHO npHMCT Baa X 2 —3x — 10> — X— 2 H B 3TOM 
cayiae nojiyHHM x<— 2. Ecjxh *e x>—2, to HepaBeHCTBO npaMer bha 
x 1 — 3x — 10>x + 2 a b stom cjiynae BaxooHM x>6. 06a peiueHHS yaoBjieT- 
BopaioT ycaOBHSM (1). Otbct: ( — oo, — 2) (J (6, oo). ■ 

8.148. [-3, -76)1)(-s/6. -2]UP, 3], 8.149. (0, oo). 

8.150. □ IIpeo6pa3yeM oaHHoe HepaBeHCTBO cneaywiiufM o6pa30M: 

16 • 5 log 2 (jt ~ l)_ 1 _ 8 • 5 log 2 *> “ 2 > 9 log 2 (x ~ 0 _ 9 log 2 (x_ ,)_I . 

(2 . 5 _i)> 9 1o * 2 (-')-> (9 _i). 


(x-I)-2^^!og 2 (x— I)—2 


-n -2 /5\ ,og 2 (x_1)_2 


>]. 


3HaHHT, log 2 (x— 1) — 2<0, OTKyaa 0<x— 1 <4. Otbct: (1, 5). ■ 

8.151. (-1/3, oo). 8.152. (0, 2). 

1 1 

8.153. □ 3aMeTHB, hto - = logo25-, nepeaaeM k paBHOcaatHOMy HepaBencrBy 0< 
2 ’ 2 


2x+l II 1 


-+- <-. Ecjih 


2x4-1 1 


2x4-1 1 1 


2x4-1 


x + 3 2j 2 


-I—>0, to —-1— <-, t. e.- 

X4-3 2 x4-3 2 2 x-t-3 


<0; ecjia *e 


2x4-1 1 2x4-1 1 1 2x4-1 

-— - 1—<0, to - <-, t. e.- (- 1 > 0. PeuiaeM a»e c Here MU 

x4-3 2 x4-3 2 2 x4-3 

HepaBeHCTB: 

f 5x4-5 


1) 


x-t-3 

2x4-1 


2 ) 


^ x+3 
C 5x+5 

J x+3 

2x+ 1 
x + 3 


> 0 , 


-<0 


< 0 , 


5 (x+1) (2x+l) 
(x+3) J 

("5 (x + 1) 


<0=* — 1 <x< —1/2; 


1 


- + 1>0 


) x+3 

J 3x + 4 
's x+3 


<0, 


5 (x+1) (3x + 4) 


>0 


(x + 3) 2 


<0=> —4/3<x< —1. 


'3, —1)U(—1, -1/2). 

5. (1, co). 8.156. (2, 5). 


Otbct: (—4/3. 

8.154. [—3^ 1). 8.155. 

8.157. □ /(aHHoe HepaBeHCTBO pasHOCHOtHO CHcreMe 

f x>0, 

I log 3 x>0. 




log 3 (9 Vx)>0, 

21og 3 log3X-log 3 log3 (9 3 Vx)> 1 




>log 3 3 


>3. 


15-362 
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riojiaraa log 3 x=y>0, nojiymM HepaBeacrBO 


->3, OTKyaa HaxoaaM 


— 6<y< — 2 (hc roflHTca) hjih y>3. CacreMa 
OTaeT: [27, oo). ■ 


[log 3 x>3 


/- i°g2 (y— i) i 

8.158. □ Ilojiaraji v '4jc+5=>> ) npaxoaHM c HepaBeHCTBy ->- (1). flajiee, 

log 2 0+11) 2 

ysaruBas o6jiacTb onpeaejieaaa jiorapaiJiMHTecKofl (JiyHsiiaH, HMeeM y— 1 >0, 
y+11 >0, OTicyaa y> 1 a, 3Hawr, log 2 (y+11)>0. Tenepa vmho*km o6e lacra 

aepaBeacTBa (1) Ha 21og 2 (y +11) a nojiynaM 21og 2 (y-l)>log 2 (y + 11) hjih 

(y—l) J >y+ll. Orcioaa naxoauM y<— 2 hjih y>5. HepaBeacrBO 

v^4x+5<-2 He HMeeT pemeHaa, a H3 HepaaeHCTBa sj4x + 5 > 5 noJiyiaeM 

x>S. ■ 

8.159. (-2, 13). 

8 . 160 . □ IlycTb BunojiHCHbi HepaBeHCTBa 0<x— 1 < 1 , t. e. 1 <x<2, h 

log 2 (x—1)<0 (1). Toraa 2<x+l<3a log 2 <Jx+\ =0,51og 2 ( x+ 1)>0 (2). H3 

(1) a (2) cneayeT, tto npH 1 <x<2 aaimoe aepaBeacTBO oieBHjiHO. 

ilycn. Tenepb x—1>1, t. e. x>2. Toma o6a jiorapH$Ma nojioxareju.au 

a npHXOflHM k HepaBeHCTBy log 2 s/x+ 1 <log 2 (x— 1), pemas xoTopoe nonyaaM 

x>3. Otbct: (1, 2)U(3, oo). ■ 

8.161. (-3, -2)U(-1,0). 

x + 1 4x—1 4x—1 

8.161 □ 3aueraB, <rro log I/4 -= log 4 -, logmlog 4 -= 

4x— 1 x + 1 x+1 

4x— 1 

= — log 3 log 4 -, npeo6pa3yeM oaaaoe aepaaeHCTBo: 

x+1 

4x—1 4x—1 

log 3 log 4 --+log 3 log 4 --<0; 

x+1 x+1 

4x—1 4x— 1 4x—1 

21og 3 log4-<0; 0<log4-<1; 1 <-<4. 

x+1 x+1 x+1 


PeuiHB nocjieflHWK) cacreMy, nojiycHM otbct: (2/3, oo). ■ 

8.163. □ YiaruBaa o6jiacn» onpeaeneaHa iiorapa^MinecKoiS juihb h KBaapaT- 

aoro KopHi, 3arjnoiaeM, ito x> 0 a y/x— 1 >0, OTxyaa x>l. IlpaBeaeM bcc 

jiorapa^Mu t ocHOBajaaio 2: log 2 \/x+log 2 (y/x— l) < log 2 2 hjih 

y/x (>/x—1)<2. ITojioxhm v /x=y>0 a peuiHM HepaBeHCTBO y 1 — y — 2<0, 

orryaa — 1 <y<2. Ho y/x>\ a, 3aaiHT, 1 < yjx < 2, t. e. l<x<4. IJejiUMH 
SHareaHUMH x, yflOBJieTBopsuomaMH 3TOMy HepaBeHCTBy, sbjuuotcb 2 a 3. ■ 

8.164. (0; 0,5)(J[V2, oo). 8.165. (4 l °*«.»°' 2 , oo). 8.166. (1/8, 1/4) (J (4, 8). 

8.167. □ Taxiaxlog|*_i|0,5>0,To0<|x—l|<l.,fl,aHHoeHepaBeacrBOpaBHOcajibHO 
cacreMe 
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J -1<x-1<1, ^Jo<x<2, fO<*<l H*a l<x<2, 

) „< ) /-- (0,25<|x —1|. 

vl°8j*-l|0,S>logj^_|||x—1| ’ (^0,5<>/|x—1| 

(0<x<l, fl < jc< 2, 

riocnexmaa cacreMa nacnaaaeTCs Ha aBe CHCTeMU: < h < 

(0,2S<l-x (0,25 < x— 1. 

B pe3yffl>Tare nojiynaeM OTBer (0; 0,75)y (1,25; 2). ■ 

8.168. (1/3, 1)U(1, 2). • PaccMOTpeTb a»a cnyaaa: 0<x<l h jc> 1. 

8.169. □ 3aecb aoaxHM Buno.Taan.ca caeayiomHe yc-TOBaa: 

{ x 1 —5x+6>0, 

*>0, => 0<x<0,5; 0,5 <jc< 2; x>3. (1) 

2x*l 

IlpH 3THX yCJIOBHHX flaHHOe HepaBCHCTBO paBHOCH.TbHO COBOKynBOCTH CHCreM 
HepaBeHCTB 


X# 1, 

0<x<2, 


f0<2x<l, f2x>l, 

(x 1 —5x + 6>2x |x J -5x 


(x — 5x + 6>2x (x -5x+6<2x. 

Orcwaa HaxoaHM 0<x<0,5 a 1 <x<6. YaHTUBaa ycjioBaa (1), noayaaeM 
otbct: (0; 0,5) (J (1, 2) y (3, 6). ■ 

8.170. (1, 3)U(3 9 , oo). • PaccMOTpeTb y\ | »-log lx-*| 

aBa caynaa: 0<log 3 x<l a log 3 x>l. 1 , jo,j 

8.171. □ HepaBeHCTBO HMeer cmucji, ecjm 
log JC _ I 9>0, orayaa x—1>1, t. e. x>2 
(1). Ht aaHHoro HepaBCHCTBa cneayeT 
0<log 2 log I _i 9<1 =» 1 <log x _i9<2=* 

=»x-1 <9<(x— 1) J . PeraHB CHCreMy 



Jx<10, 
ix—1 >3’ 


nojiyaHM 4<x< 10, tto yaOB- 




JierBopaer ycjioBHW (1). ■ 

8.172. (1, 4). 

8.173. □ I cnoco6. Ha oahom nepTexe no- 

CTpOHM rpa^HKH 4>yHKUH& y = 10go,3 |x— 

— 2| h y=x a —4x (pHC. P.8.11) a onpeae- Pac. P.8.11 

jihm re 3HaieaHa x, npa EOTopux (jiyax- 

uaa hm«ot pa3Hue 3 Ham. Hcnoab3ya pac. P.8.11, noayiHM OTBen (— 00 , 0) (I 
U(1.2)U(2,3)U(4, 00 ). 

II cnoco6. PeuiaeM cacreMU HepaBeHCTB 

flogo,3 I X - 2| > 0, (logo ,3 |x - 2| < 0, 


a b peTy.TbTaTe noayaaeM tot xe otbct. ■ 

8.174. (0, 1/2) (J (2, 3). 

8.175. (0,1/3) (J (243, 00 ). • IIpaBecra o6e tbcth HepaBeHCTBa a oaaoMy ochobbhhk) 
2/5 a noao*HTb log 3 x=y. 

„ . log 2 X log ‘X log,xlog_x log. X log. X 

8.176. □ 3aMeTHM, no 2 w «2 2 «(2^ ) 2 — x 2 , a doaoxhm x 2 «*y. 


Toraa noayaaM HepaBeHCTBO yA —>-, orayaa HaxoaaM y< 1/2 hjib y>2. 

y 2 
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HTai, x 2 <1/2 hjih x 2 > 2. HqjaBCHCTBa pemaeM jiorapH<J)MFpoBaHH- 
eM no ocHOBamno 2. M3 nepBoro HMeeM log 2 x< — 1, hto HeB03MO*Ho; Btopoe 
AaeTlog 2 x>l, t. e. log 2 x< —1 ara log 2 x>l. Otbct: (0, 1/2)(J(2, oo). ■ 

8.177. [1/8, 4]. • IIpojiorapHtJiMHpoBaTfa o6e lacra HepaBeHcrrea no ocHOBanHio 0,5. 

8.178. (0,01; oo). 8.179. (-oo: -0,1]U[-0,001; 0). 8.180. (0,25; 1)11(1, 4). 
8.181. (0,2; 5). 8.182. (-4, — 3) (j (8, oo). 

8.183. □ y*fflnjBaa o6jiacn> onpeaeaeiiHs jiorapHiJiMHHecKOH (/jyhkuhh h orpaHnne- 
hhs Ha ocHOBaHHe jiorapHiJiMa, HMeeM x#0, xj=\, log x 2log x ix 4 >0. Ho H3 

HaHHoro HepaBeHcrBa cjieayer, *rro log x ilog x 2X 4 > 1 =>log x i2> 1 => log x i2> 

>k>g x JX 2 . Ecjra 0 < |jc| < 1, TO 2<X 2 H, 3HHHHT, |x|> v / 2, HTO HeB03MOBCHO. 

Ecjih *e |x|>l, to 2>x 2 , t. e. |x| < yjl. TaicHM 06pa3OM, riojiynaeM cjieay- 
toiUHe Ase CHcreMu: 


fx>0, fjc <0, .- 

1 0 ) .- OT B er.(-V2, -DUO. V2)- ■ 

U <x<yjl U n /2<x<-1. 

8.184. (2 -28 , 1). 8.185. (a*, a~ l ), ecjm 0<a<l, h (a -1 , a*), ecjm a> 1. 8.186. 
(0, V^]- 8-187. (1, 1 +2 _5/4 )(J(3, oo). 

8.188. □ IlycTb 0<|x—3|<1; Toraa 2x 2 —7x<0, t. e. 

fx*3, 

2<x<4, =» 2<x<3 hjih 3<x<3,5. 

0<x<3,5 



Ilycn. |x—3|> 1; Tor,oa lx 1 — 7x>0, t. e. 

{ X — 3 < - 1 HJIH X— 3 > 1, fx<2 HJIH X>4, 

=> < => X<0 HJIH x>4. 

x (2x— 7)>0 U<0 hjih x>3,5 

OTseT: (- oo, 0) (J (2, 3) (J (3; 3,5) (J (4, oo). ■ 

7C 

8.189. □ 3«ecb aojixho BhinoJiHSTbCH ycjiOBue cosx # 0, t. e. x^- + nn. IIpoH3Be- 
aeM npeo6pa30BanHs: 

y/3 4sinx y/3— 4sinxcosx -Jl — 2sin2x 

—-< 0 ;----< 0 ;-< 0 . 

COS 2 X COSX COS 2 X cos 2 x 


Tax Kan cos 2 x>0 npa xft- + nn, to flociatoiHo peinHTb HepaBeHCTBO 

2 _ 

■y/3 — 2sin2x<0, t. e. sin 2x>- v /3/2. Ilojiaraa z = 2x h nocrpoHB rpa<]>HK 4)>hk- 

it In 

HHH y = sinz (pnc. P.8.12), ycraHaBJiHBaeM, hto - + 2twi<2x<- t-2nn hjih 

3 3 

71 71 7t 

- + 7tn <x<- + 7tn. B 3TH HHiepBajibi inanenHS x = - + 7w He bxoaht. HTaic, 

6 3 2 


(n n \ 

nojiynaeM OTBer: — \- tui , - + nn), me neZ. 
\6 3 ) 


8.190. □ HMeeM sin2x/0, t. e. IxJ^nn hjih x^nn/2. BbinojiHHM npeo6pa30BaHHs: 

cos2x sin4xsin2x+cos4xcos2x cos2x 
sin4x+cos4x—— >1;-—->1; - ->1, t. e. ctg2x>l. 


sin2x 


sin2x 


sin2x 
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Tenepb c riOMOiubw rpa<})HKa jiyHKum y=ctgz (pac. P.8.13) ycTaHaBJiasaeM, 
n nn Tt nn 

mo nn <2x<- + nn, oTKyna —<x<-+—. StianeHaa x = rat /2 He bxoaht b 3 th 
4 2 8 2 


( nn it \ 

—, - (4n +1) , neZ. 
2 8 ) 


nn nn 

8.191. □ yHHTbiBaa, hto lx ?— ,t. e. x ?—, bwhohhhm npeoSpa^oBaima: 

2 4 

1 2tg2x+tg 2 2x + l (1 + tg 2x) 2 

2+tg2x +-<0;--<0; —-<0. 

tg2x tg2x tg2x 

Otmcthm, mo (1 + tg 2x) 2 > 0, earn tg 2x # — 1. Ms ypaBHems tg 2x = — 1 Haxo- 
n n nn n nn 

ahm 2x =-(- nn, t. e. x- -!-. CneaoBaTe.ni.HO, ecjia xi= -1—, to 

4 8 2 8 2 

n 

HOCTaTOBHO peuiHTb HepaBeHCTBO tg2x<0. HMeeM nn — -<2x<7t/t, t. e. 
nn n nn 

-<x<—. OflHaKO HaiiaeHHbie amepBaou coaepacar 3HaHenaa 

2 4 2 

n nn 

x =- 1-— KOTOpue HyacHO hck.tk)hhti> h3 OTBeTa. TaitHM o6pa30M, okoh- 

8 2 


HateabHO 


( nn n nn n\ (nn n nn\ 
n 

8.192. □ 3ji.ecb x^- + nn. Bhmo.iHHB npeo6pa30BaHHH, nonyaaM 
2 


2cos 2 x—4^/2 sin x— 5<0; 2 (1 — sin 2 x) —4-y/2sinx —5<0; 
2sin 2 x+4 v /2sinx+3>0. 

flaaee noaoxaM sinx=y h npaaein k HepaseHCTBy 2y 2 +4 v /2>'+3>0. Tax xax 

ypaBHeHae 2y 2 + 4 v /2y + 3=0 HMeeT xopna y i = —3 y /2j2, y 2 =- 3 / 2 / 2 , TO 

y<— 3-y/2/2 naa y>—\/ 2/2. IlepBoe pemeHHe He yaoBaeTBopaeT aaHHOMy 
HepaBeHCTBy, nocxoabicy [y| = |smx)< 1. OcraeTCg pemam> HepaBeHCTBO 

sinx> — s/212. Hcnoab3yB rpa(J>HK <J>yHKuna y=sin x, ycTaHaBaaBaeM, mo 
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it 5 n 

2nn—-<x<—+2xn. Ha sthx HHTCpBajiOB HyxHO HCKjnoiHTb 3 hbhchhji 


x—-+2nn, noaTOMy ocoHaaTejibao 
U^-+2wi,—+2wi^, neZ. ■ x+i 


( K 11 \ 

nojiynacM otbct: I 27c/i——, -+2n/il(J 

: 1 ( 1 +-) i 


8.193. □ (tyHiuHn onpeflejieHa, ecJiH 4 —17 2 +4>0, t. e. 2 


17 2 + 


+ 4 > 0 . riycTb 2 =y> 0 ; roraa nojiynHM HepaseHCTBo 4 y J — 17 y+ 4 > 0 , OTryaa 
y^l /4 hjih y> 4 . Hrax: 


x 1 1 l+ 2 x 

2 <-=>-<— 2 =>--< 0 =>- 0 , 5 sjx< 0 ; 

4 x x 


X 1 1 — 2x 

2 >4=»->2=>-»0=>0<x<0,5. 

x x 

Otbct: [-0,5; 0)lj(0; 0,5], ■ 

8.194. [0, 3) (J (3, 4). 8.195. (0, 1/64) U (4, oo). 

8.196. □ 3aect jjojekhu buiiojihstbcs cjieflywmHe aepaBeHCTBa: 

f|x-3|>0, fx*3, 

< log 3 |jf—3[>0, «* < |x—3|>1, => 

llog^log 3 |x-3|>0 {.»og 3 |x-3|«l 


x# 3, 

X —3 < — 1 HJIH X—3>1, 

|x—3|<3 


x#3, 

x <2 HJIH x> 4 , 
0<x<6. 


C noMomuo pnc. P.8.14 nojiyaaeM otbct: [0, 2) y (4, 6], 


0 2 3 4 6 x 

Phc. P.8.14 

8.197. (3; 3,5] y [5, oo). 8.198. [-98, 2)y (2, 102]. 

8.199. MweeM 


M(5,5) X(x) 

A(J) B(8) 

Phc. P.8.15 


2 Io *x- 3 °’ 5 -i> 0 , /"logx_ 3 0,5>0, r 0 < x _3<l, f3<x<4, 


2x-6>0, =» < x>3, 

log 3 (2x— 6)^0 / 2x—6#1 


x>3, 

xi*3,5. 


Otbct: (3; 3,5) y (3,5; 4). ■ 

8.200. (4, 5) U (5, oo). 

8.201. □ ®yHxnjta onpeaejieHa, ecjm BbinojiHHeTca hcpebchctbo ]x— 3|—18—x|>0, 
T. e. |X— 3|>|8 —x) (1). 3SMCTHM, ITO Ha THCJIOBOfl OCH |x — 3| H |x —8| —3TO 
paCCTOgHH* OT TOIKH C KOOpOTHETOfl X AO TOBCX C KOOpAHHaTSMH 3 H 8. 
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IlcOTOMy HepaBeacTBO (1) 03HaiaeT, hto paccTOxime ot tomkh X (x) ao touch 
A (3) 6oju>uie hah pasHO, ieM paccrosHHe ao touch B (8) (pac. P.8.15). HafijjeM 

3 + 8 

KOopAHHaTy cepe ah hu M orpeaxa c kohuamh b Toixax A a B: —^— = 5,5. 

TorAa Bee totih, paaiOAOxeHHbie tipaBee M, HaxoAxrcx AaAbine ot A, neM ot 
B. B pe3yjn,TaTe nonyaaeM otbct: [5,5; co). ■ 

3aMeaaHBe. ^as peiueaaa aepaBeacrBa (1) c noMombto onpeAeAeaas mo Ay as 
cneAyeT paccMOTpen, Tpa CAyaas: x<3, 3<x<8, x>8. 

8.202. (-oo, —7)[J(—7, -2]U(1, 7)U(7, 8][J(11, oo). 8.203. [-5, 3)[J(3, 5]. 

8.204. (-oo, — 1)U(3, oo). 

8.205. □ /(aHHoe BupaaceHae onpeAeJieHO, ecia (p— 1) x 2 + 2px+3p-2>0 (1). 
riycrb p—1=0, t. e. p= 1. TorAa HepaBeacTBO (1) npHMeT bha 2x + l >0, 
oncyAa x> — 1/2; taxhm o6pa30M, oho Buno.-mseTcs He npa ak>6om x. IlycTb 
Tenepb p— 1#0. TorAa neBas lacrrb HepaaeHCTBa (1) sB.xseTCs tBaAparHUM 
TpexiAeHOM a oho Bb/nonHseTCs npa aw6om x, ec ah' p— 1>0, 
a D-Ap 1 —4 (p— 1) (3p—2)<0. PeuiHB 3Ty cacreMy HepaBeHCTB, iioa>hhm 
OTB er: (2, oo). ■ 

8.206. 1; 2; 3; 4; 5; 6; 7; 8; 9. 

8.207. □ CHanaAa HaiCAOM paJHOCTb 

a 2 —Ai = — 1 — log 2 sin x —logi^sin 2x = — 1 — log 2 sin x+ 

+log 2 (2sin xcos x)= — 1 —log 2 sin x+ 1 +log 2 sinx+log 2 cosx=log 2 cosx. 

Tax xax 0 <x<jc/4, to -J2/2< cosx< 1 a log 2 cosx<0. IIosTOMy a 2 — a t <0, 
t. e. a 2 <a, (1). 

Tenepb HaiiaeM pa3HOCTb j _ M5 ^ 

a 3 - a, = log 1/2 (1 - cos 2x)- log 1/2 sin 2x=logi p ——— =log, /2 tg x. 

sin 2x 

IIocxoAbxy 0<x<n/4, HMeeM 0<tgx< 1, OTxyna log t / 2 tgx>0, t. e. a 3 >ai (2). 
HTax, H3 (1) a (2) cneAyeT, <rro a 2 <ai <a 3 . ■ 

8.208. (0, Jt/2]. 

8.209. □ 3aAAHHue aepaBeHCTBa onpeAeneHU npa ycnoBasx 


Pac. P.8.16 

C noMoimio pac. P.8.16 ycTaHaBAHBaeM, «rro % /l3^x^4 hah x>5 (1). npa 
3 thx 3HaieHaax x ace aacTH HepaBeHCTB HeoTpauaTeAbHU a ax moxho bobbccth 
b KBaApaT, OTxyAa nonyaaeM cacreMy 

fx 1 — 9x+20<x—1, (x 1 — 10x+21 <0, J3«x«7, 

lx— l<x J —13 lx 1 —x—12>0 lx<— 3; x>4, 

t. e. 4 < x ^ 7 (2). 06beAHHss pemeHas (1) h (2), noAysaeM otbct: 4 y [5, 7]. ■ 
8.210. (5, 8) U (8, 29). 8.211. (-8; -6,5)U(0, 5). 8.212. [1,75; 4). 8.213. (-1, 3). 
8.214. □ PemaeM xaxAoe HepaBeacTBO caMOCTOiTenbHo: 
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1) |x j + 5jc(< 6=> — 6<x 2 + 5x<6=> 


(x 2 +5x + 6>0, 


U 2 +5*-6<0 

=» — 6<x< — 3 bjih — 2<x< 1 (1); 

2) |jt+1K1=>-1«jc + 1<1=>-2-<x<0. (2) 

OGte/umas peiueuna (1) a (2), nonyaHM OTBer. (—2, 0], ■ 

8.215. (-1, 2). 

a+b i — c+d j — 

8.216. □ Hcno.tMya raBecraoe HepaBeHCTBO (8.2), 3anauieM -> -Jab, -> Jed, 

2 2 
a + b c+d j — /— 

onty.ua noc.ie nouieHHoro cjioateHaa HMeeM --1-> Jab + Jed. Paccyac- 

2 2 

a+b c+d 

aaa aaajioraBHo no othouichhio k iHcnaM- h -, nonynaM 

2 2 


a+b c+d 

2 2 yfab + yfed 


Isfab ■ yjed = **Jabed. 


8.217. • Bocnojit 30 BaTf.es HepasencTBOM, noicaiaHHiJM b 'la/iawe 8.216. 

x+y j— y+z j— z + x j— 

8.218. □ 3anHmeM oHeBHflmje HepaBeHCTBa: -> Jxy , -> Jyz, -> Jzx. 

2 2 2 
x+yy+zz+x 

IlepeMHOXHB ax, nojiynHM --•-•->xyz. HarOHen, nocne VMHoateHHs 

2 2 2 
8 

o6eax sacTefi HepaBeHCTBa Ha — > 0 HMeeM 

xyz 


(x+y) (y+z) (z + x) 


■ 8 m, (, + x)(i + ;)(i + ;) >8 - 


8.219. # OnpeneaHTB 3Hax pajHOCTH Mexmy JieBOH h npaBoii hhctkmh HepaBeHCTBa. 

8.220. □ PaCCMOTpHM pa3HOCTl> 

a* + b* (a + b)* _8a* + Sb*-(a 2 + 2ab + b 2 ) 2 
2 16 16 
flaaee, acnojn>3ya 4»PMyay KBaapaxa Tpexuieaa, nojiyHHM 
Sa i + Sb*-a*-4a 2 b 2 -b*-4a 3 b-2a 2 b 2 -4ab 3 
16 

la* + 1b* — 6a 2 b 2 — 4a 3 b—4ab 3 
16 

3(a* + b*-2a 2 b 2 ) + 4(a i + b*-a 3 b-ab 3 ) 


3 (a 2 -b 2 ) 2 +4 (a 3 (a-b)-b 3 (a-b)) 


3 (a 2 —b 2 ) 2 +4 (a~b) 2 (a 2 + ab+b 2 ) 
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noacojibicy (a 2 —A 2 ) 2 > 0, (a —A) 2 > 0, a 2 +ab + b 2 > 0. HTait, 


a* +b* 


/a + ZA* a* + b* (a+b\* 

~(~T ■ 

8.2Z1. □ Tax icaic ” V2+^ •" V^-s/^ = "v^-3 = 1. TO HHCJia V 2 +V 3 

a'Jl-y/i — B3anMHO o6paTHue. ConiacHO H3BecTHOMy HepaBeHCTBy (8.3), 

HM 66 M >/ 2—\/3 > 2 . ■ 

8.222. □ Ymhoxhb bcc nacTH HepasescTB Ha x 2 —x+1 >0, no.iyiHM 

■• 2 + 0-9) x+3>0, 


- 9 x 2 + 9 x — 9 < 3 x 2 +px— 6 < 6 x 2 — 6 x + 6 = 


J 12 x 2 - 
' ( 3 x 2 - 


( 6 +p) x + 12 > 0 . 


3 th aepaBCHCTBa BunojiHasoTca npu jiio6om x , ecjiH hhckphmhh 3 ht Kaamoro 
KBaapaTHoro TpextreHa OTpHuaTejiCH, hto npHBOzmT x chctcmc 

(( p - 9 ) 2 - 144 < 0 , f[p— 9 | < 12 , f- 12 </>- 9 < 12 , f- 3 <p< 21 , 


t( 6 +p ) 2 —144 <0 => || 6 +p| <12 


(-\ 2 < p - 9 <\ 2 , f- 

l- 12 < 6 +p <12 1 - 


18 <p < 6. 


PemeimeM noc.ieflHeil chctcmu HB.iseTca npoMexyrox — 3 <p< 6 . ■ 

8 . 223 . - 2 <m< 4 . 

— b ± s / b 2 — 4ac 

8 . 224 . □ KopHflMH ypaBHCHHs ax 2 + bx + c = 0 hbjijdotch HHC.xa x =-, 

2a 


-b± s ]b 2 — Aac 

a kophhmh ypaBHeHHs cx 2 + bx + a= 0 — HHCJia x =-——-. Bu6epeM 


— b+>Jb 2 —Aac —b — ^/b 

x l =- >0 h x 2 =— 


2c 


-4 ac 


2a 


2c 


-. flajiee hhxoahm 


x t x 2 


<- 


b — yjb 2 ~ 

/ b + > Jb 2 — 4 ac^ 

b 2 — ( y / b 2 ~ 4ac) 2 4ac 

2a ) 

\ 2c ) 

4 ac 4ac 


CneHOBaxe-ibHO, X) h x 2 — B 3 aHMHO o 6 paTHhie nojioxirrejibHbie HHCJia h, xax 

H3BecTHO, hx cyMMa He MeHirne, wm 2. Hrax, aim xaxaoro noJioxHTenbHoro 
Kopaa nepBoro ypaBHeaHH cymecrByeT Taxon no.ioxHTejibHufl xopem> BTOporo 
ypaBHCHHH, 4 T 0 X\ -t-x 2 >2. ■ 


3 aMeiaHHe. Moxho He Bbi 6 npaTb ohhh xopeHb nepBoro ypaBHeHHs h coot- 
BCTCTByWUlHH XOpCHb BTOporO ypaBHCHHH, a AOK33aTb, HTO KOpHH 3THX ypaBHe- 
HHH HBJIKKJTCH B3aHMHO 06 paTHbIMH HHCJtaMH. 

8 . 226 . □ HMeeM |x 3 —l|=x 3 — 1 , ecjiH x 3 — 1 > 0 , t. e. x>l; |x 3 — 1 | = 1 —x 3 , ecru 
x 3 — 1 < 0 , t. e. x<l. IIo 3 TOMy AaHHoe aepaBeHCTBO paBHOCHJibHO coBoxyn- 
HOCTH fljjyx CHCTeM 


x^l, 

X 3 — 1 > 1 — X 


( 1 ) 


x< 1 , 

1 -X 3 > 1 — X. 


( 2 ) 


PeiuaeM cncTeMy (1): 

fxjsl, fx>l, ( x > l , 

< „ =>■< , =*< =»x>l. 

((x- 1 ) (x 2 + x 4 -l) + (x-l )>0 l(x-l)(x 2 + x + 2)>0 ix-l >0 


PeiuaeM CHCTeMy (2): 
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fx<l, fx<l, 

1(1 — x) (1 +X+X 2 )—(1 — x)>0 — X 


x) (x + x 2 )>0 
=> x< -1 hjihO<x<1. 


x<1, 

(1—x) x (1 -t-x)>0 

OSieflHHia pemeaHa chctcm (1) h (2), nojiyaaeM otBeT: (— oo, — 1)(J 


U(o, i)U 0 . ®). 

8.227. (-oo, 3). 8.228. (-oo, 0) (J (6, oo). 8.229. (-5, -2)^(2, 3) (J(3, 5). 
8.230. □ flaHHoe HepaBeHCTBO mokho paecMarpHaaTb npa ycjiOBaax 



x/0, 

2<x<2 


—2<x<0 hjih 0<x<2. 


x*0, 

W<2, . 

k 2-V4-xV0’ [4-x ! #4 

BunojtHHM npeoSpasoBaima: 

4-2v/4-x 2 +2 + V4-x 2 1 6-V4-X 2 1 

--- >-; - - - >-. 

4_ (v / 4 -x 2 ) 2 x x 2 x _ 

Ymhoxhb o6e aacra HepaaeHCrna aa x 2 >0, noayHHM 6 — ^/4— x 2 >x, oTKy/ja 

— x 2 <6 — x. Corjiacao yxaaaHHK) 5°, 3to appauaoHajibHOe HepaBeHCTBO 
paBHOCH.TbHO CHcreMe 


( 4 —x 2 >0, 

6—x>0, => 

^ 4 —x 2 <36 — 12x+x 2 


-2«x<2, 

x<6, 

x 2 -6x+16>0. 


IIocJieflHee HepaBeiicrao BepHO npa joo6om x, ontyaa, yaanjBaa o6jiacn> 
onpeflejieHM /whhoto HepancHCTBa, nojiyiaeM otbct: [—2, 0) |J (0, 2]. ■ 

8.231. (5, oo). 8.232. (-oo, V^IKV*. «)• 8-233. (-oo, -2)(J(0, 1)(J(1, oo). 

8.234. □ ripeoBpaayeM /laiiHoe HepaBe hctbo Tax: 
logs x +1 — log x 3 < log* 3 log 5 ■* (2-log3 x); 

log 5 3 

logs x +1-< 21 og 5 3—logs x. 

log 5 x 

log 5 3 

rionojcHM logsx^y h, peuiHB HepaBeHCTBO 2y+l—--21ogs3<0, Haxo- 

y 

HHM y<—\jl bjd* 0<y<logs3. HTax, log 5 x<-l/2 hjih 0<log 5 x<logs3, 

OTxyaa nojiyaaeM otbct: (0, J 5/5) II (1, 3). ■ 

y—2 

8.235. □ IlycTb sinx=>’. PeuiHB HepaBeHCTBO —-—>2 mctohom HHTepsajioB, no- 

4y 2 —1 

jiyaHM —l/2<y'<0 hjih l/8<^<l/2. Thrum o6pa30M, -l/2<sinx<0 hjih 

l/8<sinx<l/2. C noMCUibio pnc. P.8.17 nojiyiaeM OTBer: I2wi—n, 

5n\ ( it V / 1 it \ /5n 

Inn —^-J(JI2tw—-, 2wi ^arcsin -+2wt, - + 2wtj y I —+2»t/t, n— 

1 \ 

—arcsin-+2wi ), neZ. ■. 

8 ) 

8.236. [0,8; 1). 8.237. (0, 1)U(1, 2). 
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Phc. P.8.17 


8.238. □ 3annuieM nepaBetiCTBO b Btme yfx 2 + 3x + 2< \ +^/x 2 — x+\ n nepeiiaeM 
K paBROCHJIbHOH CHCTCMe 

Cx 2 + 3x+2>0, 

J , —2; — 1, 

<jc 2 -*+1»0, => \ - 

L/x 2 -x+ 1 


2 + 3x + 2<l+x 2 -x + l+2y/x 2 -x + l 


x+\>2x. 


nocaeflH*» CHCTCMa paBHocn-iLHa coBOKyimocrH caeayioiuBx nByx chctcm: 


fx< —2; — l<x<0, (x>0, 

(x 2 —x+l>0; ^ ^ tx 2 -x+l: 


PenieHHeM CHcreMbi (1) hbjihiotch npoMexyncn x< — 2 h — 1 <x<0, a peiuemi- 

eM chctsmu (2) — npoMexyroK 0<x<( v /l3 — 1)/6. 06teflHHHs bth pemenna, 

noayiHM OTBeT: (—oo, — 2] I J [ — 1, (,/l 3 — 1 )/6). ■ 

8.239. (3, oo). 8.240. (Iog 4 13, 2], 

8-241- □ ITpeo6pa3yeM aaHHOe HcpaBCHCTBO, a 3aTeM nepe&qeM t paBHocHjn>Hoft 
CHcreMe: 


I ° g i/'/^ 1 *’ t >0,3 => * v /logi/ v /3tgjr<l ■ 

tgx>0, 

logl/v^tgx^O, => 

logl/v/3tg^<l 

tgx>0, 

tgx^l, 1/Vj<tgx<l. 

tgx>l/V^ 


C noMoim.io pac. P.8.18, m kotopom 
H-) o6pa*eiiu eaHMaHtiii spyr h jihhhx 
T aHreHcoB, nojiyxHM otbct: 



Phc. P.8.18 


(n n \ 

I-+jm,- + im , neZ. ■ 

\6 4 J 

/it it \, , /3n 5n \ 

8.242. { ~ + 2nn, - + 2nn U —H2wi, — + 2 nn J, neZ. 

\3 2 2 3 J 

( 3« , . /« 37t \ / it n \ 

2nn - ,2nn — )IJ(- + 2nit,-l-2wi ), neZ. 8.244. { nn—,- + nn , neZ. 

4 4; U V4 4 J V 6 6 y 
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8.245. (log»7, 1)(J(1, oo). 8.246. -5; 1. 8.247. [1/2, 1). 

8.248. [1/V2, l/V^LK 1 - y/ 2 l 8 - 249 - (~ 3 - -1)- 

x X 

8.250. □ 3aect aoaacHbi BbxnojnuiTbca ycnoBHS 4 +1>0 h4 +1#1, ito cnpaBea- 

X 

jihbo npH jho6om JteR Ilonara* log 3 (4 + l)=y, nojiyrHM HepaBeBCTBO 
1 5 

y+->~, OTicyaa y< 1/2 aim y>2. Ocraercs peiiiHTb HepaBeHCTBa logs (4 + 

y 2 

x x 1/2 

4-1)< 1/2 h log 3 (4 +1)>2. /(jis nepBoro 03 hhx HMceM 4 +1<3 ; 
4 x < N /3 — 1; x<log 4 (\/3 — 1). AnajiorHHHo pernaeM BTopoe HepaBeHCTBo: 
4 +1>3 2 ; 4 >8; xlog24>log 2 8; x>l,5. Otbct: ( — 00 , log 4 (-^3 — 1)) (J 

U0.5; «)• ■ 

8.251. (logs (28/27), log 3 4). 8.252. (p, l)(J(l/p, 00 ), ecjra 0<p<l; (1/p, 1), ec.m p>\. 
8.253. □ 3aecb aojiacHbi BbinojiimThca caeayKHime ycjiOBBs: 

fx>0, x^l, fx>0, x/1, 

■{ => { => x>0, x#l. 

U + 1>0, x + lstl (x>-l, x*0 ] 

3amnueM aaHHoe HCpaseHCTBO b BHfle log x (x 3 + l)->2 (1) a pac- 

cmotphm aBa cjiynaa: 0<x< 1 a x> 1. l°g* (■*+!) 

1) Ilycrb 0<x< 1; Toraa, ymhojkhb o6e tocth HepaBeHCTBa (1) Ha 
log* (x+l)<0, nojiyuM 

log* (x 3 + l)<21og* (x+l)=»x 3 + l>(x+l) J =>(x+l) (x J —2x)>0=> 

=» — 1 <X<0 HJIH x>2, 

■rro HeB03Mo*Ho. 

2) IlyCTb x> 1; Toraa, yMHOXHB o6e "lacra HepaBeHCTBa (1) Ha log* (x + l)>0, 
noayaHM 

log* (x 3 +l)>21og* (x+l)=>x 3 + l>(x+l) I => --1 <x<0 HJIH x>2. 


Otbct: (2, 00 ). ■ 

8.254. (0, l)U((>/5 + l)/2, 2). 8.255. (- 00 , -11). 8.256. ((^21 — 3)/2, 1)(J(1, 00 ). 

8.257. (— 00 , (x/l7 + l)/4]. 

8.258. □ PaccMorpHM asa cjiyaaa: 0<x 2 <l h x J >l. 

1) IlyCTb 0<x 2 <l, t. e. —l<x<0 aim 0<x<l; Toraa x—3<0 h, 3Ha*mT, 
|x— 3| = 3 — x. YaHTbiBaa oCaacTb onpeaeaenas jiorapaiJiMHHecKOH ijiyiucimH, 
2x 

3ajunoiaeM, <rro ->0, OTKyaa 0<x<3. Hraic, b aaHHOM cjiyaae HyxHO 

3 —x 

peillHTb CHCTeMy 


0<x<l, 

2x => 
->X 

3—x 


0<x< 1, 

x 2 — x 

— > 0 , 


KOTopaa, saa jiento ycTaHOBHTb, He HMeeT pememril. 

. 2x 

2) IlycTb x 2 > 1, t. e. x< — 1 ajra x> 1. Toraa ecaa x< — 1, to ->0, t. e. 

3 —x 

0<x<3, h, cjieaoBaTeabHO, pemeoafl HeT. Ecjm ace x > 1, to aaHHoe HepaBeHCT- 
BO paBHOCHJIbHO COBOKyilHOCTH aByX CHCTe.M! 


460 




PeuiaeM CHCxeMy (1): 



1 <x<3, 

0<x^l, x>3; 3aect Her peiueimfi. 


PeuiaeM cucxeMy (2): 
x>3, 


„ , fx>3, 

3; x>3,=;J 

j (.0 ^ x < 3, 


x>5 


>x>5. 


x—3 


<0 


OxBex: [5, oo). ■ 

8.259. ( — co, —1/2) (J(l, °°)- • PaccMOxpexb ana cjiynaa: 

J4x 2 + 2x +1 > 1, (4x 2 4-2x +1 < 1, 

lx 2 —x>0 lx 2 —x<0. 

8.260. 0 + ™. ^ + neZ - *- M1 - (- 1 . 0)U(°> OUO- 2 )- *-262. (2/3, 1)(J(2, 6). 
8.263. (3, oo). 8.264. (-oo, 0)U(5, oo). 

8.265. □ 3aecb neo6xo/iHMO Bunoaiieuue caeayiomio; ycjiOBHu: 


{ x+3>0, 
x+1 >0, 

l°gi/2xA + 3 ? t 0, = ’' 

log,/ 2 (X+1)*0 


' x> —3, 
x> —I, 

-v/* + 3#l, 
x+l*l 



— 1<X<0 HJ1H X>0, 


Ecjih —1<x<0, xo ^/2<v / J(+3<- v /3, x. e. v /x + 3>l; xorua 
log 1 / 2 %/x + 3<;0 (1); aajiee, xaic sax 0 <x +1< 1, xo logi /2 (x+1)>0 (2). H3 (1) 
h (2) caeayex, ixo aaHHoe HepaBeHCXBO oieBHauo npu xe(— 1, 0). 

Ecjih xe x>0, xo y /x+'i>y/3>\ a \ogipy/x+i<0, a x+l>l h, 3HaiHx, 
logi /2 (x+1) <0. Ymhoxhb o6e iacxH aaHHoro HepaBeHCXBa Ha log 1 / 2 v / 'x+3 x 
x logi /2 (x+l)>0, uojiyHHM HepaBeHCXBO log 1/2 (x+ lXlog^v/x+3, peuiHB 
roxopoe HaxoaHM x>l. OxBex: (—1, 0)(J[1, oo). ■ 
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8.266. (0, 1) U [4/3, 4). 8.267. (3. 9). 8.268. [-1, - ^2/2] (J [^2/2, 1]. 

8.269. □ iiepefiaeM k ocHOBarmio 3 m nojiyHHM HepaBeBCTBO 

8-3^ +4 ^ + 3 2< ‘^ +,) -3 2 ^0. 

_ „ 2 Jx 

Pa3flejiHB ooe ero ia cth Ha 3 >0, hmccm 

8 . 3 ^ + 3»r^.9_i >0L ' 

\ fx—^fx 

ilycn. 3 =>’>0; Toma HCpaseHCTBO npHMer bhu 9y 2 + Sy—\ >0, ot- 


V- 


Sx 



xym >'^ — 1 huh y>l/9. Tax xax y>0, to 3 v ” v ~>3' 3 , t. e. 
*>/x — y/x > — 2. Tenepb noJioxcHM *S* = z>0 h npaje.M x HepaBCHCTBy 
r 1 -z-2<0, OTxyaa —1 ^r^2. nocxoubxy z>0, ocTaerca pernuTb iiepaBCHCT- 
bo 0< 4 v /jc<2; b pe3yju,TaTe nouyaaM otbct: [0, 16]. ■ 

8.270. (-2, — 1] U[—1/2, 0]. # PaccMO- 
TpeTB TpH cjiynaa: x J +x+l>l, 
r+i+l<l i x 2 +x + l = l. 

8.271. □ flaHHoe HepaBeacTBO paBiioca- 
jtbHo cjieflyiomeMy: jx+7|<|x 2 — 

— 3x+2|. Mto6m peuiHTb ero, no- 
CTpOHM rpa(])H)CH (JjyHKITHH y = \x + 
+ 7| a y = |x 2 — 3x + 2| h c noMO- 
mbK) pac. P.8.19 nojiynaeM otbct: 

(-00, -1)U(5, 00). ■ 

3aMeiaHHe. Moxho BOcnom>30- 
Baibca onpeaejieHHeM Monyus h 
peuiHTb ytaaaHHOe aepaBeHCTBO 
Ba HHTepBajiax — oo<x< — 7, 

— 7<x<l, l<x<2, 2^x<oo. 

8.272. (0, a 1 ) (J (1, oo). 8.273. 0<x<3 2/<l ° g37 ~ log73) 

8.274. (0, a) (J (1/a 4 , oo). 0 IIpojiorapB^MBpoBaTb o6e lacra HepaBeHCTBa no oc- 

H DBA HHK? Q 

8.275. (-2, — 1] U [—2/3, 1/3). 0 rio;io*HTb 3x 2 + 5x + 2=-y, 

8.276. (V5. 5), 

8.277. (0, 3). 9 SanHcaTb HepaBeacTBO b Bane |log 3 jej < |log 3 jc— 2| a peuiHTb ero Ha 
HHTepBajiax 0<x<l, 1 <x<9 h x>9. 

8.278. (-y'12. — 2)U(2, ^12). 

8.279. □ 3aecb ao.ixabi 6brrb BbinojmeHU ycnoBHS 

*35—x 3 >0, fx<V35, 

5 -x>0, =><x<5, =»x<V 35 

log a (5-x)#0 |^5—x#l 

Tax xax 3< 3 v /35 <4, to 5—x> 1. Tenepb BOcnoju>3yeMcs <t>opMyjioH (7.7) 
h b jieBofi aacTH aaHHoro HepaBeHCTBa nonyaaM 
loga (35-x 3 ) 

-=logj_* (35—x 3 ). TaxHM o6pa30M, HyxtHO peuiHTb HepaBeHCTBO 

lofo (5—x) 
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logs-* (35 — x 3 )>3 npa ycjioBMH 5 — x>l. MMeeM 35 — x 3 >(5 — x) 3 , omyaa 
nojiynaeM oxseT: 2<x<3. ■ 

3aMenaHHe. Bmccto ripeo 6 pa 30 BanH* neBoa tacTH HepaseHCTBa c noMOiubio 
4)0pMy.iM (7.7) MO3KH0 6bwo paccMOiperb flBe cncreMhi 


fOcacl, (a> 1, 

|lo&. (35—x 3 )<log a (5—x) 3 iloga (35-x 3 )>log a (5-x) 3 . 


Kaamxs H3 hhx flaex ohhh a tot ace otbct: 2 < x < 3. 

8.280. (1,2). 8.281. (-5, - 7n/6] |J [n/6, 5n/6\. 8.282. [-1/3, 0) (J (0, 1], 
8.283. □ flaHHoe HepaseHCTBO paBHOcantHO cacreMe 



PacCMOTpaM pemeHaa btoh cacTeMhi Ha HHTepuajiax — 5sSx<0, 0 <x< 1 
H 1<X<00. 

1) Ilytrrb — 5<x<0; rorfla BTOpoe HcpaBCHCTBO otobhhho, a iperae hkbo3- 
mo*ho, t. e. cacTeMa He aMeer pemeHHH. 

2) IlycTb 0<x< 1; Tor.ua BTopoe HepaBeHCTBO otobhaho, a rperte paBHocaab- 
HOHepaBeHCTByx+5<x J , t. e.x 2 —x—5>0, oncy,nax<(l — \/2\)/2< — 1 hjih 
x>(l+v/21)/2> 2 ; no3T0My cacieMa He aMeer pemeHHH. 

3) IlycTb *>1; Torna nojiynaM CHCTeMy 

x>l, 

x + 5>x 1 -2x + l, 

^x+5<x 2 , 

peuiHB KOTopyio HaxoAHM (V 21 +1)/2 < x < 4.3T0My HHTepBany npHHajyiexirr 
tojibko o/xho aejioe rHaneuae x, a hmchho x=3. ■ 

8.284. □ CHaaajia Aoxaace.M, aro 2<log 3 2+log 2 3. fleacTBarejibHO, Tax xax log 3 2x 

xlog 2 3 = l, npaneM log 3 2>0 & log 2 3>0, log 3 2/l, log 2 31, to log 3 2 


a log 2 3 — 3to nojioxcHTCJibHbie B3aHMHO o6parHue lacjia, a ax cyMMa, xax 
H3BCCTHO, 60 JU,Uie, TOM 2. 

Tenepb HOxaxeM, tto iog 3 2 + log 2 3<3. HweeM 0<log 3 2<l, 1 <log 2 3<2. 


OTiy.na nocjie no<uienHoro cnoaceHaa aaxoxmM l<log 3 2+log 2 3<3. 06ie,nH- 


hxs HOKa3aHHbie pe3yjn.TaThi, OKOHia-re jh>ho nojiy hhm 2 < log 3 2 4- log 2 3 < 3. B 


8.286. xe(0, 1). 8.287. ae(-oo, 0). 

8.288. □ PeuiHB HepaBeHCTBO (x 2 + 
+ 5x4-6) (x 2 + llx-t-30)<0 Me- 
tohom HHrepBajiOB, nojxyiHM, 
tto oho BunojiHaerca npa — 6 < 
<x<— Sana —3<x<—2. IIo- 
ctpohm aacTb rpai})Hxa $yHimHH 
y«=sin2x (npa — 2h<x<0) a c 
noMombw pac. P.8.20 ycraHaB- 
jiBBaeM, <cto npa — 6<x<— 5 
a —3<x< —2 aefcTBHTejibHo 
HMeeT Mecro HepaBeHCTBO 
sin2x>0. B 



8.289. (b/2, 3). 

8.290. □ IlojioacHM A =cos 20° cos40° cos 70°. Tax xax cos 70° = sin 20°, to A = 
« cos 20° sin 20° cos 40°. IIpHMeHHB nBaacau $opMyjiy (4.13), nojiyaaM A = 
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1 . 1 1 

=-sin40°cos40°=- sin80°=- cos 10°. TaxHM o6paaoM, uyxHO noica3aTb, no 
2 4 4 

1 cos 10° 1 1 

-<-t. e. -<cosl0°<l. Ho nocneflHee hcp<ibchctbo oieBanHO, no- 

8 4 4 2 

1 1 cos 10° 1 

cio.Tbxy -=cos 60° <cos 10° <1. Hraic, mu aoica3ajra, tto - <-<-, a 3Ha- 

2 8 4 4 

1 1 

iht, - < cos 20° cos 40° cos 70° < -. ■ 

8 4 

8.293. □ IIocKOJibiry ctg45° = l, flocraroino noicasaTb, hto ctg (45° — a)+ctg (45° + 
+ x)>2. PacCMOtpHM Jiesyio iacn> 3Toro HcpaBCHCTBa. ytHTUBaa, tto yrnu 
45° +a h 45° — a — aononHHTeabHue, nojiytaeM ctg (45° — a) + ctg (45° + a) = 
= tg (45° + a) + ctg (45° + a). Coraacuo ycnoBHio, 360° n —45°<a<45° + 
+ 360° ■ n, oiKyna 360° n <45° + a <90° + 360° n, a 3Hanrr, tg (45° + a)>0 
a ctg (45° +a) >0. TaicHM 06pa3OM, hmccm cyMMy no.ioacnTeai.Hbix huihmho 
o6paTHux iHCea, KOTopaa, xax iobcctho. He Memnie, ieM 2. Mxaic, mu 
aoxaaajiH, tto tg (45° + a)+ctg (45° +a) >2, h tcm caMUM Tpe6yeMoe HepaBeH- 
ctbo AOKaaano. ■ 

8.294. □ npHMeHHB t(K)pMy;iy (4.9), no.iyHHM HepaaeHCrBO —cos 5x> sin 10x=> 
=> sin 1 Ox+cos 5x < 0 => cos 5x (2 sin 5x +1) < 0. noc.ie.iHee HepaBeHcreo paBHO- 

CRJlbHO COBOiytlHOCTH aByx chctcm: 

{ cos5x>0, Ccos5x<0, 

sin5x<-l/2; (sin5x> —1/2. 



Phc. P.8.21 

06e CHCTeMu peinaeM oaHoapeMenno. IIocrpoiiB Ha ohhom lepreace rpacJmicH 
(JjyHxioiS y=smz h y =cosz, rae z=5x, c noMOiubio pac. P.8.21 ycTaaaBnBBa- 
n n it In 

eM, <rro 2nn — <z<2nn — huh 2n n-\ — <z<2nn H—. B pe3ynbTare no.iyiaeM 
2 6 2 6 

2 nn n 2 nn n 2nn n 2nn In 

otbct: -<x<—- Kim -1—<x<-1— ,neZ. ■ 

5 10 5 30 5 10 5 30 

8.295. □ npeo6pa3yeM jieByio iacn. HepaBeHCTBa: 

sin 3 xcos 3x+cos 3 xsin 3x=sin 2 x • sin x cos 3x+cos 2 x • cos x sin 3x = 

sin (—2x) + sin4x sin2x+sin4x 

= sinx-hcos 2 x-= 

2 2 

— sin 2 x sin 2x + sin 2 x sin 4x+cos 2 x sin 2x+cos 2 x sin 4x 


2 

sin 2x (cos 2 x—sin 2 x)+sin 4x (sin 2 x+cos 2 x) 
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2 


1 

sin2xcos2x+sin4x 2 
2 


sin4x+sin4x 

3 

-=- sin 4*. 

2 4 


„ 3 3^/3 ^3 

OcraeTCH pemHTb HepaseHCTBO -sin4x>-, t. e. sin4x>—. Ilojiaraa 

4 8 2 

4x=z h nocrpoHB rpai})HK fyyBxixue y=sinz (cm. pac. P.8.12), hbxoahm 
n 2it n 2n it nn n nn 

— \-2iut<z <— + 2nn ara - + 2nn<4x< - t-2nn. Orcioaa —I—<x<--l-, 

3 3 3 3 12 2 6 2 

neZ. m 

8.296. □ B pe3yju>TaTe npeoCpajoBaaHfl no.iyiHM 

1 —cos2x+2cos2xsinx—1 <0=>cos2x (2sinx—1)<0. 

Floaienaee uepaseHCTBo paBHOCH.itHO coBOxynHOCTB AByx chctcm 

(cos2x>0, (cos2x<0, 

{ (1) S (2) 

(smx< 1/2; (sin x> 1/2. 



6 ) 


Phc. P.8.22 

IIojioikbm 2x=z h nocrpoHM rpa4>HKH 4>yHxuHH y = cosz h y = sin x. 
1) Hcnojn>3ys pac. P.8.22, a, 6, aaxoflHM 

n it 7t n n n 

2 nn — < z < - + 2nn => 2 nn — < 2x < - + 2 wj => Tin — <x<- + nn, 

2 2 2 2 44 

In n 

2nn -<x <- + 2 tw. 

6 6 

CocrasHM aienytowyio Ta6jrany: 


16-362 


465 



8.297. 


8.298. 

8.300. 



n= — 1 

n = 0 

«=i 


I / 5n 

2n\ I 


/3n 5n\ 

cos2x>0 

\ 7' -7/ 


(77j 


Hi 

HiQl 

vnn 

/5/t 13n\ 

sinx< 1/2 

m 


iggi 

(ttJ 


C uoMOlUbK) pHC. P.8.22, a ycTaHaBUHBaeM, ito cacreina (1) aweer penietme 
n n 5n 5n 

2nn — <x<- +2m h 2/t/H - <x< - H2/t/i, neZ. 

4 6 6 4 

2) CHOBa Hcnom.3ya pac. P.8.22, a, 6, HaxoaHM 

n 3a 7t 3n n 

2/i/H— <z<-I-2«i => 2n/i + - < 2x <-h2n/i=> 71/1 + - <x<—- + /t/i, 

2 2 2 2 4 4 

n 5n 

2 n/H— <x<- \-2nn. 

6 6 


C noMombio pac. P.8.22, s ycTaHaBJXHBaeM, bto cacreMa (2) HMeer peuieaae 
n 3n 

2 n/H—<x<—f-2 m. 

4 4 

( n Ti \ / .it 3n \ / 5n 5n \ 

OTBer I2 ji/j—-, -+2n/i 2/t/i+-, —+2rui 1(JI 2n«+—, — + 2™ I, 

neZ. ■ 

□ IIocjieaoBaTejtbHO npeo 6 pa 3 y« JieByio aacTb aepaseBCTBa, tioayMMM 

cosx sinx 2 (cos 2 x— sin 2 x) 

-2tg2x—4tg4x=—--2tg2x—4tg4x = 

sinx eosx 2sinxcosx 


2cos2x 

B- 

sin2x 
2 


— 2tg2x—4tg4x = 2ctg2x — 2tg2x—4tg4x = 


2 2(l-tg J 2x) 

- — 2 tg"2x—4tg4x=—-4tg4x = 

tg2x 2tg2x 

4 42(1 —tg*4x) 8 

--4tg4x=--=-= 8 ctg 8x. 

tg4x 2tg4x tg8x 

H-rax, bmccm aepaBeacTBO 8ctg8x>8^/3 hjih ctg8x> v /3. no.iaras 8x = z, 

n 

c noMombio rpa(j)axa (J)yHKUHH y=ctgz ycrasaBaaBaeM, bto nn<z<- + 7in, 

6 

n nn n Tin 

onyfla nn<8x<-+nn, t. e.—<x<—I— ,neZ. ■ 

6 8 48 8 


(i 

(S 


3n 

-+nn, —l-Jin 

8 


), neZ - Y2 +nn )’ 


neZ. 


(12/1—7), — (12n+l), 


l^, neZ. 
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rJIABA 9 

KOMBHHATOPHKA M EMHOM HblOTOHA 


9.001. a) □ H.MeeM A 2 x =x (x— 1), C*~‘=x. Orciofla x 2 (x— 1) =48; x 2 (x—1) = 
=4 2 3; cjiejiOBaTejitHO, x=4 ■; 6) x = 7. 

9.002. a) x = 5; 6) x = 5. 9.003. a) x = 5; 6) x ( =6, x 2 = ll. 9.004. a) x = 8; 6) x=7. 
9.005. a) x = 5; 6) x = 7. 

9.007. Q a) MMeeM P„_ t = (n— 1)!; / > „_ 2 = (n—2) !. TaKHM o6pa30M, 

(n- 1) ((n- 1) ! + (n—2) !)=(«- 1) («-2) 1 (n-1 + l) = n! = P„. 

6) JleBaa HacTb hckomoto T0*aecTBa ecTb 
n 1 («-*■)! ni 

k’. (n — k ) 1 (m — k)\ ( n—m) 1 k! (m — k) 1 (n—m) ! 
a npaaaa aacrb 

ml n! n\ 


k\ (m — k) ! ml (n—m) ! k\ (m — k) ! (n — m) ! 

M-raic, TO*aecxBO noKa:iano. ■ 

9.008. 240; 3-e cuaraeMoe. 9.009. c; o fl 2 = 45a 2 . 9.010. 15/28<x< 10/13. 9.011. 924. 
9.012. 252 ab. 9.013. 1547/1024. 

9.014. □ BuHOMHajibHue Koa^KjiHii^einu 4-ro a 2-ro cjiaraeMux paBHbi cootbctct- 

m (m— 1) (m — 2) 

BeHHO C’ n m. CjieaOBaTejibHO,--- = 5 ana (m—1) (m—2) = 30, 

3 !m 

oncyaa m = 7. Toma 4-e cjiaraeMoe pa3jio*eHHa hmcct bhji T 4 = C 1 j 2 ( > x 


npHXOflHM 


ypaBHeamo 


C] 2 2 = 140, 


7'6 5 x -2 x—2 

--2 =140; 2 =4; x = 4. ■ 

6 

240. 9.016. 5. 9.017. 55 440. 

□ M3 ceMH icjioaeK aienyer swSpaTb h npenceaarejia, h ero 3hmgctettcjim. 
3to moscho caejiaTb 2 =42 cnoco6aMH. ■ 

1140. 

□ .Una aaxaoro 3ByicoconeTaHH8 KJiaBama HaxHMaioTCs OAHOBpeMeHHO, no- 
3TOMy ana k 3ByKOB HMeeM C‘ 0 3ByKOCoaeTaHHH. TaKHM o6pa30M, acaoMoe 

KOJiaaecTBo ecTb cj 0 +cj 0 +...+c;j=cj 0 +c; 0 +c 2 0 +...+c;j-cj 0 -c; 0 - 

— Cj 0 = 2 10 — 1 — 10—45 =968. ■ 

253. 9.022. 64. 9.023. 240. 

□ nepByio un<}>py mo*ho 6ujio Bbi6paTb narbio cnoco6aMn, BTopyw — 
i,ik*e rorrbK), t. e. ana aBy3HaiHoro aacaa a.Menocb 5 2 BapaaHTOB. 3HaiaT, 
Bcero Tpex3HaaHbix aHcen b sthx ycjiOBHax 6buio 5 3 = 125 h yaaiHofi nonunce 
npeauiecTBOBaao 124 HeyaaiRbix. ■ 

32 760. 9.026. 251/201. 

□ nepByio naawo mo*ho nocraBBTb Ha jno6oe H3 64 nonea. npa 3tom 
14 nonea OKa3biBaioTca noa yrp03oa, t. e. ana BTopofl naaba ocraeTca mo6oe 
H3 64—15 = 49 nojieft. TaKHM o6pa30M, o6mee aacno BapaaHTOB cocraBJiaeT 
64 49 = 3136. ■ 

896. 9.029. 81. 
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9.030. □ jdMeeM A'*\ = (x + lj l/(x—y) !, P x - y = (x-y) !, P x -\ = (x— 1) !, OTttyaa 
(x+ 1) ! (x—y) ! 

---= 72 h.th jc(x+1) = 72, t. e. x = 8. yHHTbiBaa, hto x — y> 0 

{x—y) ! (x— 1)! 

h y — ueaoe nacao, noaynaeM y=0, y = 1, ..., y = 7. ■ 

9.031. □ OneBarmo, hto npa x = 10 neBaa nacrb ypaBHeHHs Ha 1 Mem,me cjmmu 
6HH0MHajibHMX K03(^4>HUHeHTOB paario*eHHa 6aHOMa ( a+b ) 10 . 3Ta cyMMa 
paBHa 1024. CaeflOBaTeabHO, x=10 sBJwercs peuieHHeM aaHHoro ypaBHeHM. 
^[p\THX pemeHHH HeT, Tax aax npn *<10 He cymeciByeT C *“ 10 , a npn jc> 10 
aeaax nacTb ypaBHeasia 6oabute 1023. ■ 
x~l. 

a) □ Us Btoporo ypaaneHHa HMeeM (x+l)! = 720. Tax xaic 720 = 6!, to 
x-5. yHHTUBas, hto C , ~* = C* neperiHuieM nepBoe ypaBHeHHe Tax: 
7*4 + 0’ = 126. Ho 44’ - .P 4 =5C’, OTKyaa 6C’=126 h.th y(y—l)(y— 

— 2) O’—3) (y—4) = 21'120. flaaee HMeeM 21 • 120 = 2 3 ■ 3 2 ■ 5 ■ 7 = 7 6 5 4 3, 
t. e. y= 7 ■; 6) x = 5, y = 3. 

a) x = 8, y=3;6) x = 7, y = 3. 9.035, a) x = 7, y = 3; 6) x = 7, y = 3. 

□ a) rjpeoOpasyeM aeiiyio nacrb paBeHCTBa: 


9.032. 

9.033. 


9.034. 

9.036. 


»! 


1 

-+- 


1 


k! (n—k )! (k— 1) ! (n—k+ 1) ! (k- 1) ! (n-k) ! U 

(«+!)! 

~k\ {n-k + 1) !* 

(» + l) - 


-* + l 


h ToacflecTBO AOKaaaHO. 


9.037. 

9.040. 


Ho C* 

k\ (n—k+ 1)! 

6. 9.038. 7290; 3-e caaraeMOe. 9.039. x t = ^2/4, x 2 = 5v 5 - 


□ HeraepToe caaraewoe ot Hanaaa HMeeT bh« T 4 = C^n 

1 


n — 3 1 


—, a HCTBepToe 
«, 


caaraeMOe or Koaaa — bhji r „_2 = C'J 
=*(C’f = 14 400, OTKyaa C\= 120. 


n 

Aaaee 


—. CaeflOBaTejibHO, T 4 T „^2 = 
-3 

HMeeM n (n - 1) (n - 2) = 720; 


n (/» — 1) (n — 2) —10 9 8; n=10. HTas, HaH6o,TbuiHH 6HHOMnaibHbiH ko:xJk|)h- 
imeHT, BxoipnaHH b caaraeMOe, ozuiHaKOBO yaanenaoe ot kohhob pa3ao*eHHa, 
ecrb Cj 0 =252. ■ 

9.041. U) = 10z 2 , V 4 =20 z 2 . 

9.042. □ y*;3jaHHbie b ycnoBHa tco3<J>4>HUHeHTU paBHbi C 2 . HMeeM 2' 


n (n— 1) 


. (too — *r)/4 kl 3 

= 9900 am n (n— 1)=100 99, OTKyaa n=100. Torfla 7* + 1 = C*„o3 4 ; 


eorjmcHO ycaoBHto, k/3 h (100—Ar)/4 
ffjis n = 100 Tairnx nacea HMeeTca I 


nacaa ue.ibie, t. e. k aeaHTca na 12. 


9.043. 

9.045. 


9.046. 
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1001 

- +1=9. ■ 

12 

x = 2. 9.044. 30!/(10!) 3 . 

□ HcxoMbie HHCJia OKaHHHBawrca rarrbio aia HyaeM. Ecaa Ha nocaejmeM 
MecTe ctoht 0, to raxax HHcea Hj=4'3'2=24; ecaa *ce Ha nocaezmeM Mecre 
ctoht 5, to Ha nepBOM He MOxeT oica3aTi>c» 0 (acKOMbie nacaa — HeTbipexsHan- 
Hbte); b 3tom caynae TaxHX HHcea A 2 —Hj = 18. HTatc, ycaoBHio 3aaanH yaoB- 
aerrBOpswT 42 nacaa. ■ ~ 

91. 



9.047. □ ySpaB riepaua tom, aoJiyntm 29! nepecraHOBOK khht. flepBuu tom mobcho 
nocTaBHTb paaoM co BTophiM psyMB cnocoOaMH; cnenoBaTejibuo, b 2 29! 
c.iynaax nepauit h BTopoii TOMa ctost psaoM. Tax xax Bcero HMeeTca 30! 
nepecTaHOBOs, to b 30! — 2 ■ 29! m hhx nepBufi a BTopofl TOMa He ctost 
psmoM. ■ 

9.048. 2520. 9.049. 12!/(2!) 6 . 9.050. 204. 9.051. 2 9!. 

9.052. □ ynacTHHKOB nepBOH napTBH mo*ho Bfai6paTb C? 6 cnoco6aMH, a ynacTHHxoB 
BTopoS C J 4 cnoco6a.MH. Tax xax nopa^or Bti6opa nap He HMeeT 3HaneHnx, to 
yiacTHHKOB aByx napTHH mojkho Bbi6paTb C\ t C\J2\ cnoco6aMH, yHacraHxoB 
Tpex napTHfl C C C ? 2 /3! cnocofiaMH, ..., h, aaxoaeu, ynacTHHXOB bocbmm 
napTHH Cj 6 C^Cjj...Cj/8! = 15 1311'9 , 7'5'3'1 = 2 027 025 cnoco6aMH. ■ 
9.053. 5 s ; 6 4 s . 9.054. 2 ia . 

9.055. G riepnbiH naccaxcap mo*6t bwhth Ha akjGoh H3 16 octhhobok, Tax xe xax h 
BT opofi, t. e. ana abvx naecaxHpoB hmcctcs 16 2 B03Mo*HOcrea. CnenoBaTeab- 
ho, ana 100 naccaxapoB cymecrByer 16 100 cnocoSoa. ■ 

9.056. 40.9.057. 80!/(3! 75!). 9.058. 101/48.9.059. 3 6 ; 6!. 9.060. 2304.9.061. 15 368. 
9.062. □ HxieeM C;,CJ 0 C; 2 C^ = 15! 10/7!. U 
9.063. 281/(7!)*. 9.064. 15 015. 9.065. 3 5 . 9.066. 10 s . 

9.067. □ HaxoAHM C\ 6 C’ U C^CjC^CjCJ C\ = 16!/(2 6 3 2 ). ■ 

9.068. 420. 9.069. 1800. 9.070. 105. 

k 

9.071. U ByxB, coAepxaumx pobho k chmbohob, HMeeTca 2 ; 3 hbhht, Bcero mo*ho 
H 3o6pa3HTb 2' + 2 2 + ...-t-2 5 = 2 (2 5 —1)/(2— 1) = 62 6yxBbi. ■ 

9.072. 9 10®. 

9.073. □ Otacjihm rpaHHuefl nepesbs, npeaua3HaHeHHbie ana nocaam b TeneHHe 
xaamoro mix. Taxax rpamu ape, a ana hhx wueercx 9 Mecr (kojibbc-ctbo 
npoMeacyTKOB Mcxtpy aecaTbio pepeBbaMH). IImbom Cj = 36. ■ 

9.074. 60. 

9.075. □ Bocnonb3yeMca roacaecTsoM l-fC’rC’+C’ + ... + C;=2 h nepetumie.M 
ero n pa3 cnenyKiuiHM oSpaaoM: 

Cl + C 2 + C;V... +'C; = 2 -1, 

c, z +c’t...+c;=2"-i-c;, 

C\ +... + C‘ = 2 n -\ -C\.-C\, 

c;= 2 n -i-ci-cj-...-c;-'. 

yaHTUBaa, hto 1 = C", cjio*hm Bee aanHcaHHbie paBCHCTBa: 

C’+2C* + 3C’ + ...+«CJ = n2"—nC* —(n — 1) C;-'-(n-2) C 2 -...-C;-'. 

n 

06o3Ha>niB HHC;MTe;ib sanaHHOH apo6h sepe3 5, nojiyHHM S=n2 —S, oncypa 
S~n2 , t. e. TOJKnecTBO aoxaaaao. ■ 

9.077. □ Caanana noxaxeM, >rro nP„-(n-t 1)! - n!. fleficTBHTejibHO, nP„ — nn\ = 

= nn! + «!-n! = (n+l)! —n!. Orcjoaa HMeeM 1 1! = 2!— 1!; 2 2! = 3!-2!, .... 
n-n\ = (n +1)1—nl. Tenepb, cyMMHpya Bee 3 th paBCHcraa, nonysaeM 
P\ 72724'--(n+ 1)! — 1- B 

9.078. □ IlepenaujeM TpeOyeMoe HepaseHCTBO Tax: 

(2«+x)...(/H-jc + 1) (2B-x)...(n-x + l) < /2n...(n + l)y 

«! n! \ n! / 

Vmhoxhb o6e aacTH HepaBeacrBa (1) Ha (a!) 2 h pa3«enHB Ha 
2 «...(b+ 1) (2n-x)...(«-x + l), nonyiHM 
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( 2 ) 


9.079. 

9.080. 


(2 n+x) (2n + x— l)...(n + x+ 1) 2 n (2 n— l)...(n + 1) 

-sc—-. 

2 n (2n— l)...(/i+l) (2 n-x) (2n-x— 1 )...(« —x + 1) 

HepaBeHCTBO (2) oneBHaHO, Taic Kaic bcc apo6n caeBa He npesocxonJiT cootbct- 
2 n+x 2 n 2n—l+x 2n—l 

CTByjomax flpo6eft cnpaaa:-<-,-<- h t. a. HTax, 

2 n 2n—x 2n — l 2r»—1 —x 

ncxoaHoe HepaBeHCTBO aoKa3aH0. ■ 

□ PaccMOTpaM OTHomeHHe asyx coceaHHx caaraeMux 7* + 2/Tjt +l . Tax xax 

2°-* _ _ k .. /„*+1 19—* T k+ 2 20-k [2 

- . 7Y J .-> = CL +1 -v/2 5 .TO -=- /-. 


n + 


,-c* 


7fc +1 *+l . 

3Ta (JiyHKUHs mohotohho y6iJBaer c poctom k; caaraeMue B03pacTaK>T, ecaa 

20 -k li 


7* +2 /7* +1 >l. 


PeuiHM 


HepaBeHCTBO 


k+l 


-> 1 : 


15«7, t. e. npa k = 7 no- 


9.081. 

9.082. 


9.083. 

9.085. 


9.086. 

9.087. 


9.088. 

9.089. 


9.090. 


U/l+y/S) k<20^/2-y/5; kc ^- - ^ = 7^10- 

V5+v/2 

ay hhm HaaOoabmee caaraeMoe 79 = C^, 2*' 5* = 314 925 10 s . ■ 

5/8 <x<20/21. 

□ /^o6aBHM k aaHBOMy BbipaxeHHro 1 +(1 +x)+(l +x) I + ... +(1 +x) 8 . OneBH- 
aHO, HTO npH 3TOM K03<J)(J)HIXHeHT npH X 9 He H3MeHHTC«. Ho 1 + (1 + x) + ... 

(1+x) 15 — 1 (l+x) 15 -l 

... + (1+x) ,4 =-=-, OTxyaa HMee.M 7’i 0 + i = C}“ l x 1 = 

, ln (l+x)-l X 

= CJjX 1 . HTai, HCKOMblH KOB^HUHeHT paBCII 3003. ■ 

2 (6!) 2 . 9.084. 2 200 . 

□ 1) Kaxaufi MaTepaaa moxho aocraBHTb BoceMbio cnocofiaMH, noaTOMy 
Bcero HMeeTca 8 6 ciioco6ob. 

2) Hto6u onpeaeaHTb, b cxoabXHX caynaax Ha BocbMoii 3Tax 6yaeT aocraB- 
aeHO He MeHee aByx MarepaaaoB, HafiaeM, CKoabKHMH criocoSaMH moxho 
aocTaBHTb Ha 3 tot 3Tax oaHH MaTepaaa h He aocraBHTb hh oaHOro. EcaH Ha 
BocbMofi sthx He aocTaBaeH hh ohhh MaTepaaa, to Ha ocTaabHbje 7 STaxeii 
aocTaBaeHM 6 MarepHaaoB, hto moxho caeaaTb 7 6 cnocoSaMH; ecan xe oa«H 
H3 MaTepaaaoB gocTaaneH na BocbMofi 3Tax, to Ha ocraabHwe 7 STaxefi 
aocTaBaeHM 5 MaiepHanoB, hto moxho caeaaTb 6 1 7 5 cnoco6aMH; b ocTaabHhix 
8 «_ 76_6 7 5 = 8®—13 7 s caynaax Ha aocbMOH srax 6yaeT aocraBaeHO He 
MeHee asyx MaTepnaaoB. ■ 

2(ii!>r 

□ IlycTb HMeerca 10—x xhht no MaTCMaTHKe a 10+ x xhht no aorHxe. 
H3 ycaoBHa caeayeT, hto x< 5. Macao paaaHHHux Ha6opos cocTaBaaeT 
c io-*‘ C m+* “P H * = ° HMeeM (Cfo) 2 - Ho C w-, c Id + ,<( c .o) 2 ( cm - saaany 
9.078), hto h Tpe6osaaocb yciaHOBHTb. ■ 

□ Tpyinm MoryT 6wTb cocraBaeHU ClC]C\ cnoco6aMH, a pacnpeaeaeHU no 
STaxaM AL cnocoSaMH. TaxHM oopaaoM, HcxoMoe nncao cociasaaeT 
A\ t C\C]=%\lA. m 

Q B npeaaoxeHHe o6«3aTeabHO BxoasT noaaexamee h cxa3yeMoe. Kaxaoe 
H3 caos «yabi6awmHfica», «6 ochkom» h caoBOConeTaHHe «Ha pbi6a.ucy» moxho 
lax BsajonaTb, Tax h He BxawnaTb b npeaaoxeHHe, t. e. HMeeM 2 3 = 8 npea- 
aoxeHHfl. flo6aBHB b Kaxaoe H3 hhx caoBO «yTpoM», noayHHM eiue 8 npea- 
aoxeHHH, h 3 KOTopux moxho noayHHTb erne 8 no6aBaeHneM caoBa «paHHHM». 
Tax xax cpean 3 thx 24 npeaaoxeHHH ecn> h Hcxoanoe, to bccto moxho 
cocraBHib 23 hobux npeaaoxeHHa. ■ 

□ CymecTByeT 8! paaaaHHbix cocraBOB napTHepOB a 2 8 pacnpeaeaenatt hbctob 
(J mryp; noaroMy xoaHHecreo HexoaoB xepe6beBKH pasHo 2 s • 81. ■ 



rjlABA 10 

AOnOJlHMTEJIbHJhiE SA^AHM TO AJITEEPE 

10.001. □ JX-isi ynpomeHaa BOcnoju>3yeMCS $opMyjiaMH (1.9), (1.10): 

m I m*—2m 2 +\ m lm*+2m 2 + 1 

m 2 + l'j 4 m 2 m 2 + l'J 4 m 2 

m /(m 2 + l) 2 m\/n 2 + \\ m 

m 2 + \y Am 2 (m 2 + l)2\m\ 2 |m|* 

nocKOJitsy m 2 +1 >0 npa jho6om m, a \m 2 + \\ = m 2 + 1. Tenepb, Hcno.-n.3ya 
onpeaejieHHe Mony-ia a ynaTUBaa, tto m¥* 0, no.iysaeM OTBer: A “1/2, ecjia 
m>0; A — — 1/2, ecjia m<0. ■ 


10.002. *Jb-a, rae b>a. 10.003. ctg33°. 10.004. 


0L\ 

tg i 


-2±Jl 6/W-7 7 3 7 

10.005. jf| i 2 =-npa m'z —; x ( = x 2 = — npa —. 

4 16 4 16 

10.006. □ HaxooBM o6.tacrb onpefleneHaa ypaBHeaaa: x + 2>0, oncyaa x> — 2, a 


x & Q , t. e. (—2, 0)(J(0, oo). Ilojiaraa 

1 4^/3 


yJx + 2 


=y, nojiynacM yp&BHeHHe 


, , 2^31^12-9 

y+- =- hjih 3y 2 -4v3y + 3=0. Orcioaa y | 2 =-“ 

y _ 3 ’ 3 

2v/3±V3 £ \/3 „ 

»---; yi = v 3, >2“~- flajiee peiuaeM ABa ypaBHeHaa: 

•</x + 2 x + 2 

1) -= V 3 ;-“3; 3x 2 —x —2 = 0; X| = —2/3, x 2 = 1. 

W x 2 

3t.o pauaoHajibHue xopaa a ohb BXOflaT b o6nacrb onpene.ieHaa ypaBHeHaa. 

■Jx+2 Jl, x+2 1 , 3±V9 + 24 

—-; —r—; x 2 —3x —6=0; x,, 2 s 

|x) 3 x 2 3 


2 ) 


3to HppawoHajrbHbie Kopaa, a 3Ha<iBT, ohb He ynoB-ierBopawT ycnoBHio 
3aaa<m. 

Otbct: x ( = — 2/3, X 2 = 1. ■ 

10.007. x= 1.10.008. X! = -3, x 2 =-2, x 3 =0, x 4 =l. 

10.009. □ HMeeM |x+l| = 0 npa x=-1, a |x-l| = 0 npa x = l. fla^ee 6yaeM peuiaTb 
AaHHoe ypaBHeHHe Ha aarepBajiax (— co, — 1), [— 1, 1), [1, oo). 

1) Ecna x< -1, to -x-l-x+1 = 2x 3 ; 2x 3 + 2x=0; x (x 2 + l)=0. Tax xax 
x 2 + l>0 npa jho6om x, to x=0; 3to 3HaaeHHe He bxoaht b HBTepBaji 
(- 00 , -1). 

2) Ecjih -1<x<1, to x+ 1—x+1 =2 x 3 ; 2x 3 = 2; x* —1; x=l^[— 1, 1). 

3) Ecjih x>1, to x+l+x-l=2x 3 ; x 3 —x=0; x(x 2 -1)=0; x(x-1)(x + 
+1)=0; xi= — 1, X2=0, x 3 = 1. MHTepBajiy [1, 00 ) npHHaanesBT tojibko 3Haie- 

HBC X = 1. 

Hthk, nojiyiaeM otbct: x— 1. ■ 
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10.010. * 1 , 2= ±3, *3, 4= ±2, xs, 6= ±1, *7=0. 

10.011. □ Taa Kar x 2 = \x\ 2 , to peiuaeM HepafleHCTBO |jc| 2 — 4 |x|-f 3>0. Ero aeBaa 
nacTb ecri. KBaapaTHUH rpexuieH othochtcjibho |x|, aoTopufl o6pamaeTca 
b Hyjo> npa \x\ = 1 h |jc) = 3. Hcnoju,3ya mctoa HHTepBajiOB, HaxoAHM |x| < 1 hah 
|jc| > 3. OrcioAa CAeAycT, hto — 1 <jc < 1, x< — 3; jc>3. Otbct: 

(-00, -3)U(-1,1)U(3. «>)• ■ 

10.012. (-3, 2) (J(2, 3). 10.013. (-oo, —2/7] (J (3, oo). 10.014. (2, 3). 10.015. 
(2, 4) U (4, 6). 10.016. (0, oo). 

10.017. □ HMeeM |x+l| = 0 npH x= — 1, |*+2|=0 npH x= — 2. /Janee 6yAeM pemaTb 
AaHHoe HepaBeHCTBO Ha HHTepsaAax (—oo, —2), [-2, —1) h (—1, oo). 

1) Ecah x<— 2, to HepaBeHCTBO npHMer bha —x— 1 > — 2jc— 4, OTayaa 
x> —3. 3HaiHT ( — 3 <jc< —2 (1). 

2) Ecah — 2<jc< — 1, to — x— 1 >2jc+4 hah 3x< — 5, t. e. x< —5/3. ITobto- 
My —2 ^at<—5/3 (2). 

3) Ecah — 1, to x+l>2x+4, OTayaa x< — 3. B btom CAynae peuieHHH Her. 
06i,eAHHJui peuieHHH (1) h (2), noAyaaeM otbct: (—3, —5/3). ■ 

10.018. □ B 3HBHCHMOCTH OT pa3AH4HMX COACraHHH 3HaaOB X H y A&HHafl CHCTCMa 
pacnaAaetcH Ha aeTupe cncreMw: 


rx> o, 

j 2x—3y=l 
lx+2y=4 


rx<o, 

J y<°. 

2) j 2x+3y= 1, 
l-*+2y=4 


fx> 0, 

Jy<o, 

3) J 2x+3y=l, 
v*+2y=4 



-2 


/'x>0 , 

} 2jc— 3y = l 
v — 2x—4y = —8; 

—ly— —7; y=l >0, *=4-2y=2>0; 
pemeHHe chctcmu (2; 1); 

rx<o, 

I >-<o, 

j 2*+3y=l 
V.-2a+4y = 8 


7y = 9; y = 9/7>0 — peuieHHH Her; 

rx>o, 

)y<o, 
j 2x + 3y = l, 

'—2x—4y = —8; 

—y= —7; y=7>0 — peuieHHH tot; 

rx< o, 

)y>o, 

j 2x— 3y = 1, 

L-2a+4y=8; 


y = 9; x=2y— 4 = 14>0 — peuieHHH tot. 
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Otbct: (2; 1). ■ 



10.019. (3; 2). # CjioxHTb a BbiMecrb no*uieHHO aaHHbie ypaBHeHHs. 

10.020. (-2; -1), (2; 1). 10.021. (0; 2), (2; 0). 10.022. (1/2; Jl/S). 

10.024. □ Tax sax x>l, to log 3 x>0. npojiorapH({iMHpoBaB nepBoe HepaseHCTBO 

no ocHOBaHKK) 9, no.iysHM log 9 x' log 9 log 3 x<0. flajiee, npa x>l HMeeM 

log 9 x > 0; 3HaiHT, log 9 log 3 x <0, oTxyaa 0 < log 3 x < 1, t. e. 1 < x < 3. HaxoaaM 

U&nue 3HaieHH« xe(l, 3] h nonyaaeM OTBer X! =2, x 2 = 3. ■ 



Phc. P.10.1 



10.025. □ a) HaxoflHM xopHH (JiyHxuHH: x 2 + 5x + 6 = 0 npw xi = —3 h x 2 =—2; 
3axeM HafineM Tonxy nepeceaemia napa6oxuj c ocmo Oy:y = 6 npn x = 0. Kpo- 
Me Toro, onpenejiHM xoopAHHaTW BepuiHHW napa6o;nj: x,= -(3 + 2)/2 = 
= —2,5; y, = 6,25—11,5 + 6 = —0,25. CrpOHM napa6ony no ToaxaM (—3; 0), 
(—2; 0), (—2,5; —0,25), (0; 6) h caMMeTpaiHOH nocjieaHea Toaxe (—5; 6) 
(pac. P.10.1, a). 

6) <I>yHxuna / (x) — aemax. Tax xax /( — x)=/(x), a noTOMy ee rpa<t>Hx 
CHMMeTpnaeH OTHOCHTejibHO oca Oy. Hto6ij nocTpoHTb 3 tot rpa<J>ax, ayatHO 
B3HTb aacTb nonyaeHHOH Bbaue napa6o,uj npa x>0 h OTo6pa3HTb 3Ty aacrb 
CHMMeTpaaHo OTHOCHTejibHO oca Oy (pac. P.10.1, 6). 

b) Otmcthm, hto y=|x 2 + 5x + 6| >0 npa jboOom x. rpa<j>ax aaHHofi <JiynxuHH 
moxho nonyaHTb H3 rpaijiaxa ^yaxuaa y=x 2 + 5x+6. ITpa Tex 3HaaeHHax x, 
me y ^ 0, yxa3aHHbia rpa^ax coxpaHaeTca, a npa Tex 3HaaeHHsx x, me y < 0, oh 
OT o6pa*aeTca CHMMeTpaaHo OTHOCHTejibHO oca Ox BBepx (pac. P.10.1, «). 
r) HMeeM y = |x 2 + 5 |x|+6| = x 2 + 5 |x| + 6. Tax xax x 2 + 5 |x| + 6>0 npa jno- 
6 om x. rpaijiax 3 toh 4>yHxnaa H3o6pa*eH Ha phc. P.10.1, 6. ■ 

10.026. a) — r) Cm. cootbctctbchho pac. P.10.2, a—e. 

10.028. □ 3arinuieM (Jiyaxuaio b Bane 


[x+ 1 npa x>0, 
(x—1 npa x<0. 


Ctpohm rpa<})HXH .iHHeaHbix (JiyHxaafi npa yxa3aHHbrx 3HaaeHaax apryMearra x. 
Tohxh (0; 1) a (0; -1) rpa^axy He npaHaaneaxaT (p H c. P.10.3). ■ 

10.032. □ I cnoco6. HMeeM y=|x+2| + |x—2|. Bocnojn>3yeMca onpeaeneHaeM mo- 
ayaa a nocTpoHM rpaijiax Ha pa3nH>LHbix yaacTxax hhc.ioboh oca: ecjia x< — 2, 
roy=»-x—2—x+2= — 2x; ecaa -2«Sx<2, Toy =x+2-x+2=4; ec.™ x>2, 
to y='tX+2+x— 2=2x (pac. P.10.4, a). 

II ciVoco6. IIocTpoHM Ha oahom aepreare rpaiJiaiH 4>yHxaHfi y=|x+2| 
n y =|V— 2|, a saTBM cjioxhm ax rpa^aaecxa (pac. P.10.4, 6). ■ 




Phc. P.10.5 


10.038. □ a) Ctpohm rpa<t>HK no TOiaaM (1; 0), (1/2; 1), (2; —1) (pac. P.10.5, a). 

6) OyHiUHS onpeaejiCHa, ecjra — x>0, t. e. x<0. rpa<t>HK (JiyHMRH 
y— logi /2 (-*) CHMMeTpaieH rpa^tncy (fiyHruHH y= log^x othochtgjibho och 
Oy (pac. P.10.5, 5). 

b) OyHKUEa >“logi/2 W — lerHa*; ee ofijiacTb onpeaejreHHa jc^O. rpa(t)BK 

4>yHXKBB COCTOHT H3 flByX EpttBUX, CHMMeTpHHHJbDt OTHOCHTe.TBHO OCH Oy (pHC. 

P.10.5,*). ■ 
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r) — a) Cm. pac. P.10.5, d. 

10.039. □ <J>yHKUHa y = 2 1 * onpe/ie.ieHa npa x#0, npaaeM 2 >lx > 0 bo bcch o6nacTH 
onpeaeneraa. Ecaa x-> 0 cnpaBa, to 1/x-* + oo, t. e. 2 >/X -* + oo; ecjm xe x->0 

1 jx 

cneBa, to l/x-» —oo, t. e. 2 -+0; aajiee, ecjia x-> + oo, to 1/x-+0 h l/x>0, 
t. e. 2 I/Jt ->1 (npHHeM 2*^>1); ecnH xe x-> — oo, to 1/x-+0 a 1/x<0, t. e. 
2* /x —► 1 (npHHeM 2^ X < 1). Hckomhh rpa<}>BK H3o6paxeH Ha pac. P.10.6. ■ 




10.042. □ 3flecb x>0. Ecjih lgx>0, t. e. x>l, to y = 21gx; ecaa xe lgx<0, t. e. 
0<x<l, to y = 0. Hckomuh rpa<}>HK H3o6paxen Ha pac. P.10.8. ■ 


10.043. □ Mmixm y=-\f 10 8 * =10* * H-M npa ycaoBaa x^0. TaicuM o6pa30M, 
ecaa H3 rpa^axa (jiyHKHHH y = |xj yaaJiaTb TOHxy (0; 0), to rioayHHM hckomuh 
rpa(J)HK (pac. P.10.9). ■ t , i 



Pac. P.10.8 Pac. p.io.9 

10.044. □ <I>yHKnaa onpeaejieHa, ecjiH x > 0 a x / 1. Ilpa 3 thx 3naneHH9x x hmocm 
y-2. Hckomuh rpacJiHK H3o6paxeH Ha pac. P.10.10. ■ 



x 2 -4 fx#2, 

10.048. □ Haii/reM o6jiacn> onpeaeaeHHH cJjyHKixHn; —->0=>< =>-2< 

x—2 (x+2>0 

<x<2; x>2. Ilpa 3 thx 3HaaeHHax x (JiyHsnaa HMeeT bhji y=log 2 (x+2). Ee 


rpaejiax H3o6paxeH aa pac. P.10.11. ■ 
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10.052. □3anHmeM ypaBHeHHe b Baae 
|x— 1|=5 — 2x. Tax xax|x-l|>0 
npH ,TK)6bIX I, TO B 5 — 2x>0, 
t. e. x«2,5. PaccMorpHM <}>yHic- 
uaa >>i = |jc — 11, = 5 —2x a no- 

CTpOHM Ha oflHOM aepTexe HX 
rpa(|)HKH npH x<2,5 (pec. 
P.10.12). PememeM iiaHHoro 
ypaBHeHHa sss.-mejca aOciwcca 
tohkh nepeceaeHHs naHHbix rpa- 
<j>HX0B. C nOMOim>K> pHC. P.10.12 
ycTaHaBJiHBaeM, hto x = 2. X 
10.053. □ Tax xax b 2 — 4ac = 0 a a>0, 
to KBanpaTHHH TpexuieH 
ax 2 +hx + c HMecT paBHtie xop- 
b 

hh: x t =x 2 =- . 3h2mht, y = 

2a 



b I b 

xh —; aMte.M y- 0 npa x = —Ctpohm rpatjmx 4 >yH- 
2aj 2 a 

b 

(npHMyio), a saitiM Hacrb btoh npsMoa iipa x<— — 

2a 


OTo6pa'xaeM CHMMeTpHHHO OTHOCHxe.TiHO och Ox aBepx (pac. P.10.13). Or- 

b b 

mcthm, hto pac. P.10.13 ajunocTpapyer cnyoA, xoraa —>0; ec-ia *c —<0, 

2a la 

to Toaxa nepeceseHHS! npuMoa c ocuo Ox oxaxcrca npaBee tohkh x~0. H 







• 









y tl 





~0 

“T 

•-o 

2 


8 

X 


Phc. P.10.14 


10.054. □ Cor.iacHO yaioamo, y = [log; x]. Ec.ua x=0,5, to [logj 0,5] = —1; Tajcoe xe 
3H8.aeHHe npanaMaeT (JryHicmw npa xe[0,5; 1); ccjih x=l, to flog 2 1] =0, 
a Taxxe npa scex xe[l, 2); ccjih x = 2, to Pog 2 2] = 1, a Taxxe npa Bcex xe[2, 4); 
ecjiH x = 4, to Pogj4] = 2, a raiote npa Bcex xe[4, 8); HaxoHeu, ecjia x = 8, to 
P°g 2 8] = 3. Hckomuh rpa<J)HK 03o6paxea Ha pac. P.10.14. ■ 

10.055. JX a. 

10.056. □ CHaaajia nocipoHM rpa^ax ({lyHKUHH y=lgx 2 = 21g |xj (pac. P.10.15). 
ITpexae aeM nocrpoaTb rpa4)HK (ftyatuaH >>=1^ x, otmctbm, hto OHa oripeae- 
JieHa npa x>0, a ee 3HaieHas y>0. .Qaaee BaxoaaM npOH3BoaHyio 
1 

y' = 21gx —— a accjieayeM dryHKTHio aa sxcTpeMyM. HMeeM y'=0 npa x = l; 
xlnlO 
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ecjia x< 1, to y'<0, a ccjih x> 1, to y'>0. MTajc, x= 1 — Tonga MHHHMyMa, 
npHHeM y m ; n = 0. Tenept nocxpoHM rpaijms (JiyHiomH y=lg 2 jc (pnc. P.10.15). ■ 



10.057. □ I cnoco6. ITocTpoHM rpaiJimcH 3aaaHHUx $yHKiiHH (puc. P.10,16). 

1 ) OyHKiiHH y —— I'l oOpamaeTcs b Hy.Tb, Koraa 2 (l — 3 )= 0 , t. e. 

X 

2 —3—0, o-rey^a jc=log23. Ec he x<log 2 3, to y<0; ec.TK *e Jc>log 2 3, to 
y> 0 . Aajiee, ec.in je-> + oo, to y-*co; ecj® ace x-> — co, to y->0. MccieayeM 

7 y X 

jajiHyKJ (t>yHKUHw na 3KCTpeMyM. H 2 xo«hm y' = 2 In 2'2 - 3'2 In 2 = 
= 2^1n2 (2* 2-3); y'=0, ecna 2 + —3 = 0, t. e. jf=log 2 3 — 1. Tlpn 
jr<logj3 —1 hmcom y'<0, a npH jt>log 2 3-l mmccm >>’>0; anaiiiT, x = 
= logj3-l —Tonga MHHHMyMa. HafiAeM cooTBOTCTByioinee THaneHne 4>yHK- 


Jog 3-S log 3-1 
hhh: ymia = 2 2 (2 2 


1 


1 


3)-3-- 3 --3 )---- 


1 

• 2 -. 

4 


2 ) <I)yHK[(H» y= —(5 2 T + 1 ) <0 npH -uo 6 om x. HccaeayeM ee Ha agcrpe.wyM; 

y'=—5 2 In2 ( — 1) = 5 2 *ln2>0 npH ak>6om x, t. e. (Jiymajax lie H.Meer 
OKtrrpeMyMOB h BOapacTaex Ha Been hhcjjoboh och. HaitneM 3Hanenne ipyHKHHH 

npH jc= log 2 3 — 1: y=-(5 2 * 2 + ]) = — (5 2 • 3' 1 4- 1) = -4 -. M3 pac 

P.10.16 bhaho, hto nocTpoeHHwe gprahie He hmkk>t oGuihx tohck 




II cnoco6. Ecjih tpaBue hmceot o6wae tohkh, to ypaBHenHe 4*—3 2* = 

~X X 

— —(5 2 . +1) (1) HMeex pemeHHe. PeuiHM 3TO ypaBHeHHe. riojiaraa 2 =>>>0, 
5 

nojiyiHM y 1 — 3y — -1 hjih y 3 — 3y*+y + 5=0 (2). 3annmeM noc.xeaHee 

y 

ypaBHeHHe b Bane y 3 + 5=3y 2 —y h peuiHM ero rpa<j)HHecKH. IToctpohm na 
oflHOM iepTe*e rpaiJiHKH 4 )vhkuhh z=*y 3 + 5 a z=3y 1 —y (pac. P.10.17). IIpH 
y>0 (JiyHJcuaa y 3 + 5 Bospac-raeT Suerpee, ieM 3 y 2 —y, a rpa^ata ae nepeceta- 
wtcs. ypaBHeHHe (2) HMeeT cahhctbchhuh rope Hi y= —1<0, ho oh He 
yaoBjieTBop«eT ypaBHemoo (1). llrar, ypaBHeHHe (1) He HMeeT pemeHaa, t. e. 
rpacfiHKH 3aaaHHux (JiyuKuaii He hmciot o6ihhx roier. ■ 

10.058. (2; 2), (-3; 57). 

10.059. □ riepeimiueM aaimoe cooTHomeHae b Bane 
|y| = l— |x|. B cajiy Toro, hto \y\ > fl, HMeeM 1 —(xj>0, 
OTKyzia |x|<l, t. e. — 1 < x ^1. HcroMbrii rpatfiHK chm- 
MeTpaneH OTHOCHTejiiHO oca Oy, nocro.Tiry y ae 3aaa- 
CHT OT 3HHKa X, H CHMMeTpHHeH OTHOCHTejTbHO OCH Ox, 
Tax tar y= ±|1 — |jc||. ^ocraTOHHO nocTpoarb rpa4>ar 
npa x>0, _y>0, a 3axeM OTo6pa3arb ero cuMMerpHHHO 
OTHocHTejibHO ocefi toopflHHaT (pac. P.10.18). ■ 
10.061. Cm. pac. P.10.19. 

10.062. □ 3aaaHHoe paBeHCTBO orrpe«ejieHO npa x/0. Tar 
tat |y|>0, to logi /2 |x|>0; snaHHT, |x|<l, OTtyaa 

Phc P1018 — 1 < x < 1. HeroMEra rpa<jmr caMMerpaieH OTHOcare- 

jh»ho ocea Ox a Oy. CHanaaa nocTpoaM rpa(J>ar npa 
x>0, y> 0, a 3aTeM OTo6pa3HM ero caMMerpaHHo OTEiocaTeiibHO ocea roop- 



Pac. P.10.19 Phc. P.10.20 

10.064. a = 2. 10.065. Hct. 

10.066. □ BeTBH napa6ojiu HanpaBjieHW bhh3; cjienoBare.TbHO, o< 0. KBanpaTBuft 
TpexuieH HMeer topaa xi <0, x 2 >0. CoraacHO TeopeMe Baera, x 1 x 2 = c/a<0; 
ho a <0 h, 3hhhht, c>0. (HHaie: npa x=0 HMeeM y = c a H3 Toro, hto y>0, 

b 

cjie«yeT c>0.) A6cuacca Bepiuaau napa6ojiw x,>0; Tat tat x,=->0 

2 a 

a o<0, to £>0. ■ 

10.067. a> 0, 6>0, c=0. 10.068. y=-2x J -x+3. 

10.069. □ IIo yc.ioBHK), npa x=0 ananeEiHe y— 1, OTtyaa c= 1. flajiee, Tat tat 

b 

aSeKHeca BepmaHbi napaSoau x,= - a npa x= —0,75 HMeeM >W6=3,25, to 

2a 
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b 3 3 

--—, OTKyfla b=-a. Toma HCKOMaa (byHKiuu npHMeT bha 

2a 4 2 

y=ax 2 h— ax+ 1. IToACTaBHB b 3to paBOHCTBo xoopAHHaTM BepiiiHBU napaCo- 
2 

13 9 3 / 3\ 

am, noAVAHM —=— a A — a I — 1 + 1. PeuiHM nocAeaHee ypaBHeme othoch- 
4 16 2 \ 4/ 

Te.ibHO a h HafiACM a = —4; 3Ba<mT, b = — 6. Plxas, hckombs <j>yHJCAHS hmoct bha 
y- — 4x 2 — 6x+1. ■ 

10.070. x--l. 10.071. (fc+1) 3 (it-l) 2 . 

10.072. □ 3Aecb xeR h y>0. PaaAOXHM AeByio nacrb ypaBHems Ha mhoxhtcah: 

(x 2 —4x+4) + (y—6 v /y+9) = (x —2) 2 + ( v /y —3) 2 . noAyiaeM ypaBHeane (x — 

— 2) 2 + (-y/y — 3) 2 = 0. CyMMa aayx HeoTpHuaTeAbHUx hhcca paBHa Hy.iio TorAa 
h toabko TorAa, Korxia o6a hwc.Hl OAHOBpeMeHHO paBHhi HyAio, t. e. x— 2 = 0, 

x/y—3=0, oTKyAa x=2, y=9. 3 to eAHHCTBeHHas TO«nca haockocth, aoop- 
AHHaTM KOTOpofi yAOBAeTBOpfflOT AAHHOMy ypaBHCHHK). ■ 

10.074. a e (6/5, 2). • Cm. peuieHHe aHaAortraioi 3aAa<iH 8.104. 

10.075. □ I cnoco6. CorAacHO ycAOBuw, 6 ^x 2 + 5x+6< 12. Tbkhm o6pa30M, 
HMee.M cHCTeMy HepaBeacTB 

Jx 2 + 5x> 0, fx<-5; x>0, 

[x 2 + 5x —6<0 |-6<x< 1. 

B pe3y.ibrare noAyiaeM otbct: — 6<x< — 5 h 0^x< 1 . 

II cnoco6. riocrpoHM napa6oAy y=x 2 + 5x + 6 h rtpsMbie y = 6 h y*»12 (pnc. 
P.10.21). C noMOiubM pacymca ycraHaBAHBaeM, hto hhzhckb a tyyfnaifm 
y=x 2 + 5x+6 3axAK)HeHM b npoMexynce [6, 12] npa — 6<x<—5 

h04x«1. ■ 




10.076. □ PememaeM chctcmm aBAjaoTcs roopajiHaTbi Tone* nepeceieHHa rpa^iHKOB 
4>yHKAHH, 3aAaHHMX 3THMH ypaBHCHHAMH. 3anHIIieM HCXOAHyK) CHCTeMy B BHAe 
fy = 5-X 2 , 

< rpa<J)HKOM nepBoro ypaBHeHHa sBAsercs napa 6 oAa c ocmo chm- 

|.x = 3-y a . 

MeTpHH Oy, a rpaijmKOM BToporo — napa6oxa c ocbjo chmmctphh Ox. IIo- 
CTpOHB 3 th rpaipHKH (pHc. P.10.22), noayHHM aeThipe touch hx nepeceieHHS, 
t. e. AaHHaa cacrcMa HMeeT aeTbipe AeficTBHTeAbHMX pemeHHs. ■ 

10.077. 0. 

10.078. □ OOmafi bha SHmaApaTHoro ypaBHCHH* TaxoB: ox*+6x 2 + c=0. IIo ycAO- 

BHK), OHO HMeeT KOpHH X) = v/3-1 h x 2 =+1 • KopHH 6HEBaApaTHoro 
ypaBHeHHs nonapHO npoTHBonoAOXHu; CAeAOBaTexbHO, HMeioTC* eme KopHH 
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x 3 = — (s/ 3 — 1)11x4— — (-y/3 +1). Ilojiara* a = 1, npeflCTaBHM jieByio sacTb ypaBHeHHS 
b Bane npoH3BeneBBs: 

(x-(v/3_-l)) (x+(V3-l)) (x-^ + l)) (x+( v /3 + l))=0; 

(x 2 - (0 -1 ) 2 ) (x 2 - (y/3 +1 ) 2 )=0; (x 2 -4+2^3) (x 2 -4—2 n /3) = 0; 

(x 2 —4) 2 —(2v/3) 2 —0; x*—8x 2 +16—12=0; x*—8x 2 +4=0. ■ 

10.079. □ H-weeM x 3 y+xy 3 =x>> (x 2 +y 2 + 2xy—2xy)=xy ((x—y) 2 + 2x>>)=3 (4 2 + 

+ 2'3) ■ 66. ■ 

10.080. □ 3necb D> 0, t. e. ypaBHeime HMeer nsa xopns a x 2 . CornacHO TeopeMe 
BneTa, Xi+x 2 =3, X]X 2 = —10. flanee hbxoahm 

x 3 +x 3 = (xi+x 2 ) (x 2 —xix 2 +Xj+ 2 xix 2 —2x t x 2 ) = 

= (*l+*2)((*i+x 2 ) 2 -3x,x 2 ) = 3 (3 2 —3 (— 10)) = 117. ■ 


10.081. HeT. 10.082. p=± 12. 10.083. q=6. 10.084. =2, * 2 = -2/9. 


10.085. □ riycTb X) h x 2 — xopHH ypaBHeHaa. Toraa xix 2 =a—2, X| +x 2 = —a. 

OTCjoaa Bbrpa3HM xj+x 2 =(xi +X 2 ) 1 — 2x 1 x 2 =a 2 — 2a+4=/(a). Tax xax 

/ (a) — KBanpaTHiaaa (JiyHxims, nepBufl kob^hobcht xoTopofi noJioxHTe.ieH, 
to / (a) npaHBMaeT BaaMeHbiuee 3Ba<ieHHe. Oho AOCTHraercs npa a= 1. ■ 
10.086. □ IlycTi. xi>0 h x 2 >0 — xopHH KBanpaTHoro TpexaneHa (2—1) x 2 + 


+ (2—3) x+2—2. Toraa hojtkbu 6uti> BbinoJiHemj cjienyjomHe ycnoBHs: 


’2-l#0, 

2-3 

Xi+X 2 =->0, 

2-1 

2-2 

Xix 2 =->0, 

2-1 

2)-(2-3 ) J —4 (2— 1) (2-2)>0 



H 3 BTOporo HepaBeHCTBa HaxoflHM, hto 1 <2<3, H3 rpeTbero — hto 2 < 1 turn 
2>2, a H3 nocjieaHero — tto (3 — y/l2) /3<2<(3+ v /l2)/3. C noMomtw pnc. 
P.10.23 nonyaHM OTBeT - . 2<2^(3 +y/l2)/3. ■ 


J-yTF 

J 


i - —» —► 

1 2 HM J A 

3 

Phc. P.10.23 


10.087. —5<a<3. 

10.088. □ Pa3Jio*HM neByw sacTb ypaBHeHaa Ha MHOraie.™: 

x 3 —7x—6 = (x 3 —x)—6 (x +1)—x (x-1) (x+1)—6 (x+l) = 
— (x+1) (x 3 —x—6)=(x+l) (x+2) (x—3). 


Otobhaho, ito ypaBHeHae (x+1) (x+2) (x—3)=0 HMeeT xopHH x f = —1, 
x 2 = — 2, X3 = 3. ripa 3 tom x, +x 2 +X3=0, t. e. cyMMa Bcex xopHen aaHHoro 
ypaBHeHaa paBHa Hyjno. 

B 3tom mozho ySeAHTbca h He Haxoox xopHeft ypaBHeHaa. Ilycrb ypaBHeHHe 
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HMeeT KopHu x it x 2 , x 3 ; Toraa x 3 — 7x — 6 = (x — x t ) (x — x 2 ) (x— X3). IlepeMHO- 
jkhb 3th XBymeKbi a npHseas noflofiaue i.ieHid, noAyiHM 

X 3 —7x — 6 =X 3 —(X( + X 2 +X 3 ) X 3 + (x 1 X 2 + X 1 X 3 + X 2 Xj) X —X,X 2 X 3 . 


Tax xax b \ jieBoa iacra ■wea c x 2 OTcyTCTByer, to h b npaBoa lacra 
X| +X2 + X3 = 0, TTO H TpefSOBBJIOCb yCTaHOBHTb. 

10.089. □ I cnoco6. PaxioxHB JieByw aacTb ypaB- 

HCHHfl Ha MHO*HTe.TH, HOJiyiHM (x— 1) X 

x (x 2 +x+3)=0. Tax xax x 2 +x+3>0 npa 
jtk)6om x, to x— 1 =0, OTxyaa x=l. Suawr, 
ypaBHeHae He HMeeT OTpauaTe.TbHbix xopHefi. 

II cnoco6. PeiiiHM flaHHoe ypaBHeHae rpatfia- 
iecKH. 3anacaa ero b Bane x 3 =— 2x+3, no- 
CTpoaM rpa4>Him (JjyHHiHH y=x 3 a y = 

= —2x + 3 (pac. P.10.24). C nOMOiubw pacyH- 
xa ycTaiiaBjiHaaeM, hto x= 1 >0 a apyrax xop- 
Hea Her. ■ 

10.091. (a—1) (a+3) (a 2 +3). 

10.092. □ Paaao*HM aaHHtia MHorouieH Ha mho- 
xarejiH: 


/ (x) = x* —2x 3 + 2x 2 — 8x + 16 = (x* — 2x 3 + 


+ x 2 ) + (x 2 -8x+16) = x 2 (x 2 - 
+ (x—4) 2 =jr 2 (x—l) 2 -f (jr—4) 2 . 


2x + l) + 



Pac. P.10.24 


OneBHAHO, bto x 2 (x— l) 2 >0 npa x^0, x^l, a (x—4) 2 >0 npa x^4. TaxHM 
o6pa30M, / (x) sBnaeTca cyMMoa n&yx HeorpHuareabnux curai aeMux, xoTopue 
OHHOBpeMeHHo ae o6pamaioTca b Hyjib, T. e. / (x) > 0 npa jiw6om x. ■ 

10.093. u/x-Vy) 

10.094. • YnpocTHTb jieByio KacTb paseHCTBa a aoxaaaTb, hto bto paBeHCTBo ecrb 
TO*aecTBO npa ycjiOBHH a^bjtc. 

10.095. Her. 

1 1 1 

10.096. □ Hmccm y =—=====—. — - = -. Haa;;eM oOjiacib onpefle- 

v / x 2 -10x+25 y/(x-5) 2 l-<-5| 

JieHHH <))yHKKHH: ]x— 51^0, t. e. x ^ 5. 3HaBenas $yHXuaa cneBa a cnpaBa ot 
tohxh x = 5 OAHHaKOBbi, Tax xax | —a| = |a|; aieAOBaTe.ibHO, rpa$Hx (jjyHKHMH 
CHMMeTpHMeH OTHOCHTejIbHO IipSMOH X= 5. ■ 

10.097. □ HaiwM oOjiaCTB onpeaeaeBaa ypasHeHM: 


Jx + 1 >0, r 
(3-xS>0 * > 1 


- 1 , 
x<3 


=» — 1 <x<3. 


CjieAOBaTejibHO, 0^V x + 1^2,^O< v /3—x<2, oTxyaa >/x + l+ ^/3—x<17, 
t. e. ypaBHeaae He HMeeT xopHea. ■ 

10.098. (-oo, -1)U(-1. DUO. <*>)• 10.099. (- 00 , -3)(J[-2, 0)U(0, 3>U 
U[5, co). 10.100. (1/2, 1) U13. 00 ). 

10.101. □ /lamaa ijiyaxuas onpeaeneHa npa ycaoBusx 

x>0, 



|x-3Kl, 

^arcsin (x— 3)#0 

PeiiiHB nocaeamoio cacreMy, nojiynaeM otbct: [ 2 , 3 ) U ( 3 , 4 ]. ■ 

10.102. (- 3 , - 2 / 3 ], 10.103. ( 0 , 1 ). 

10.104. □ I cnoco6. OyHXUM onpeaeaeHa nprf ycaoBHa 2 *- 3 J > 0 , t. e. 2 *» 3 *. 
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y > 

y - 

i 

■3” 

11*' 2 

1 

1 

1 


/ 

3 

/ 


2 

/ 






0 

-> 

X 


Phc. P.10.25 
/Janee HMeeM 


Pa3fleuiHB o6e lacna HepaBeHCTBa Ha 3 >0, 

(2\ x 

HMeeM 1-1 >1, OTKyfla nonyiaeM OTBerr: 

x«0. 

II caoco6. Ha oahom aepxexe ctpohm 

X X 

rpa(J>HicH diyHniHfi y= 2 e y=3 (pEC. 
P.10.251. C nOMOmfcK) pacyHKa nonyxaeM 
OTBer (—oo, 0]. ■ 

10.105. (0, 1). 10.106. 2nn, ne Z. 10.107. (0, 1/2] N 
0(1, 2]. 10.108. (1, 4]. 10.109. xeR; w, x=l 

— OCb CHMMerpHH. 

10.110. □ C>yHKHHS He onpeaejieHa, ec.iH x=0 ana 
3 81^ X — 10'9 1/X +3<0. IIojioxhm 9^ X =y> 
>0 h npaaeM k HepaseHCTBy 3y 2 — 
— 10y + 3<0, OTKyaa m.xoahm l/3<y<3. 


•2 

/-2+x 

- + 1 > 0, 

V — >0, 

X 

=> * 

* 

2 

] 2—x 

—1<0 

L-<0. 

X 

v X 


3~ 1 < 3 <3=» — 1 <-< 1 => 


PeuiHB noc.ieaHKiK) CHCxeMy, nonyHHM OTBer: (-oo, — 2)u(2, oo)y0. 
10.111. □ J3,'dHHa.s $yHKiiHi onpefleiieHa npa ycnoBnsx 


1 — sinx>0, 

— 3x 2 + 10x—3>0, 

Ig (—3x 2 + 10x—3)^0 


sin x < 1, 
3x 2 -10x+3<0, 

— 3x 2 + 10x—3#1. 


IlepBoe HepaBeHCTBO BunojiHserc* npa hk>6om x, Bropoe — npn l/3<x<3; 

uaxoHeu, H3 iiocnezmero ycnOBHS HMeeM x/(5±13)/3. TaxHM o6pa30M, 

(l t (S-s/\3 5 + ^13^ , 

perueHHe CHCxeMU HMeeT bha 1--—1 (JI---, ---1 (J 

, JS + y/n \ 

' ” U,ejibiMH 3aaHeHHiMH x, npHHa;ue*ainnMH o6nacrH oripene- 


< £± r-’ 3 } 


jieHHx <J>yHXHHB.aBJisnoTca 1 h 2. I 
10.112. PaaeHCTBO He HMeeT CMUCJia. 10.113. (— oo, —7]. 

10.114. □ CornacHO onpeziejieHHio MOAyna, |a|=a, ecm o>0. Peimre HepaseHCTBO 
x — 8x + 12>0, ycTaHaBJiHBaeM, hto x<2 hjih x>6. Otbct: (—oo, 2](J 
1J[6, oo). ■ 

10.115. (-oo, 2] U (4, 6) U [8, oo). 10.116. (-oo, — 1)(J[0, 1). 10. 117. [- 1; 0,11]. 

10.118. □ 3aecb x 2 — l>0=*|x|>l=>x< — 1; x>l. IlonaraeM y/x 1 - 1 =y>0. ^a- 

6 

nee HMeeM y —=1; y — y— 6=0;yi = — 2<0 (He hoaxoaht), >>2=3. Hxas, 

y - _ 

nonyiaeM ypaBHeHae yjx 1 — 1=3, oncyna x 2 —1 =9, t. e. X| 2=±x/l°- 06 a 

KopHH npHHaAne*aT oC.iacTH onpeAeneHHS ypaBHeaas. ■ 

14-x 

10.119. □ 3Aecb->0. PemHB sto HepaaeHCTBO mctoaom HHTepBanoB, hbxoahm 

x 
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x < — 1 mb x>0. 3arunueM flaHHoe ypaBHeHHe Tax: 


+ 1-1— = 5. Ilojiaras 

_ x 

1/j c=y, nojiyiHM *Jy+ \ +y=5 ana s/y+ • =5— y (1). 06 ;iacn> onpene.ieaua 


■ 1 - 


1 


ypaBHCHHa (1) ecrb y> — 1: b stoh o6.iacrH s/y +! >0; cjieaoaaTejibHO, 
h 5—y^0, t. e. y<5. Ifrax, hckomhS xopenb npHHaanexHT HHTepBajiy 
— 1 Bo3BeaeM o6e sacra ypaBHeHHS (1) b XBaapaT: 


y +1 = 25 — lOy+y 2 ; y 2 ~ lly + 24=0; =3e[— 1, 5];y 2 = 8#[-l, 5], 


HaicoEieu, peuiHB ypaBHeHHe 1 /jc = 3, hhxoahm x= 1/3>0— xopeHb AanHOro 

ypaBHeHHS. ■ 

3aMetaHHs. 1. nojiyseHHbiH xopeHb no;ie3HO npoBeperrb. 

2. Moxho BtmojiHHTb Bee yKa3aHHbie aeHCTBHS 6e3 HaxoameHHS o6jiacTH 
onpeneneiiMs ypaBHeHHS, ho c.ienyex nOMHHTb, hto BOSBejeHBe b XBanpaT 
o6chx sacreS ypaBHeHHS pacuiapser ero o6.iacn> onpeaejieHHS h Moryr no- 
aBHTbes nocTopoHHHe KOpHH. Ilocjie Taxoro peujeHHH o6s3aTejibHa npOBepxa 
KOpHeft nOACTaHOBKOH HX B HCXOAHOe ypaBHeHHe. 

10.120. X{= —31/11, x 2 = 3. 10.121. x = 64. 10.122. x,=4,5, x 2 = 6. 10.123. x^l/6, 
x 2 = 6. 10.124. Xi = 1/16, x 2 =4. 10.12S. x = 3. 


10.126. □ 3arnnneM ypaBHeHHe b Bane x+lg (1 +4*) = 1 +lg5. HexpyAHO ycraHO- 
BHTb, hto 3Ha*ieHHe x=l yAOBjieXBopseT ypaBHeHHKj. JleBaa sacra ypaBHeHHS 

X 

ecrb /(x) = x + lg (1 +4 ) — 4>ymcLiM B03pacraiomas; noxroMy ecJiH x< 1, to' 
/ (x) < 1+ lg 5, a ec.iH x > 1, to / (x) > 1 + lg 5. luasHT, ypaBHeHHe bmcct enoHcr- 
BeHHhJH KOpeHb x=l. ■ 

10.127. x,, 2 = ±2, X 3 = 1. 


10.128. □ Ecah cos i8 x=0, to cosx=0, oncyaa x=- + a/i, hhZ. IlpH 3 thx 3HaseHHsx 


x HMeeM sin x = + 1 ; Toraa sin 40 x = 1, t. e. 3Haseim8 x = - + nn yflOBJieTBopawT 

2 

ypaBHeHHio . Ecjih *e sin 4o x=0, to sin x=0, oxxy/ia x=nn, ne Z. IlpH 3THX 
sHaaeHHsx x HMeeM cosx= + l; noaxOMy cos 58 x=l, t. e. 3HaseHHs x = nn 
Taxace yflOBJieTBopswT ypaBHeHHKj. 06i>eaHHSs HaftaerasMe peuienas, nonysHM 
x = nn/2, ne Z. 

noxajtteM, hto apyrHX xopHefi ypaBHeHHe He HMeer. riycrb x/nn/2; Toraa 
sin 2 x < 1 h cos 5 x < 1; Tax sax sin 40 x < sin 2 x, cos 59 x<cos 2 x, to 
cos 5 8 x + sin 40 x < sin 2 x+cos 2 x, x. e. cos 5S x+sin 40 x<l h, cjieAOBarejibHO, 
apyrax xopHea ypaBHeHHe He HMeeT. Otbct: x = nn/2, ne Z. ■ 

10.129. □ 3aecb AojmcHbi BunonHXTbcs ycnoBHs sinx>0, cosx>0, cosx/1. H3 

n 

nepBux AByx HepaueHCTB c-xenyex, hto 2nn<x<- +2nn (ne Z), a H3 naHHoro 

ypaBHeHHS — hto sinx=cosx. Pa3ae.XHa o6e sacra sxoro ypas Heims m 

n 

cosx^O, nonysHM tgx=l, oTxyAa x=~+nn, neZ. Ozmaxo HHTepBajiy 


/ n \ n 

2nn, - + 2nn npHHaaxexax xo.ibxo 3aaseHHs x=- + 2 nn, ne Z. ■ 

\ 2 J 4 

n 

10.130. □ H3 ypaBHeHHS cjieayeT, hto sinx=- + nn, neZ. Tax xax |sinx|^l, to 

4 


a * 

sinx=-, OTxyaa x=(—1) 

4 


n 

arcsin -+nk, ke Z. ■ 
4 


10.131. (0; 1). 
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10.132. □ 1 cnoco6. KopHH ypaaHeHHa aojlkhw yAOB.ieTBopsTt CHcreMe Hepa- 
BCHCTB 

fo-6*»0, fo>6x, 

[x-lTzO [x>l. 

Bo 3 Beaa o 6 e iacTH naHHoro yp&B&CHBx b iBanpaT, nojiyiHM 

a-6x = x 2 — 2x + l h.th x 2 +4 x + 1—a = 0. (2) 


D 

ypaBHerae (2) HMeer peuieuHs, ecjm —=4—1+o = 3+a>0, o-rey.na o>—3. 

4 

Ecjih a-— 3, to ypaBHeuae (2) HMeeT enHHCTBeHKhiH KopeHt Xj = x;. = — 2, 
KOTopufl He yaoB.ieTBopaeT ycjiOBHaM (1). Ecjih ace a> -3, to ypasHeHae (2) 

HMeeT aBa KopHa: x t = — 2 — y/3 + a h x 2 = — 2 + ^3 +a. O/maico KopeHb x, npH 
Bcex iHaaeHHSx x otph uaTejieH h, 3HaHirr, He yfloajieTBopaeT yc.iOBns.M (1). 
BuacHHM, npH KaKHX 3Ha4eHHax a 3thm ycjiOBHHM y;iOB.ieTBopaeT xopeHt x 2 . 
fl.ia 3 toto peuiHM cacreMy 

fo >6 ( — 2 + -^3 + a), |6 -Jl + a<o + 12 , 

c — 2-t--y/3+o^l (■ v /3 + a>3. 

Jlerxo ycTaHOBHTb, >rro nepBoe aepaBeHCTBO BhinoAHaerca npH o> — 3, a bto- 
poe — npa a>6 liras, rrpa 6<a<ao ypaBiieiiHe HMeeT eOTHCTBennuH xopeab 

x=- 2 +v /3 +a, a npH — oo < o < 6 oho He HMeex xopHefi. 

; - o-t 2 

II cnoco6. ITo-ioacHM ,/a —6x = I>0. Torna a —6x = / , oreyaa x =——, 

a 3aaaaHOe ypaBHeme npHMer bh« f 2 + 6/ + 6 = a. Pcuihm sto ypamieHMe 
rpa^HHecKH, ana aero nocTpoHM napa6ojiy y = < 2 + 6/ + 6 h npaMyio y = a (pnc. 
P.10.26). 3th jihhhh nepecexatoTca b asyx Toucax, kmckuhhx a6cnHCcu 

t— —3 — *j3+a h 1= — 3 + \/3 + a. Tpe6oBaHHK> 1^0 Moxer yaoSaeTBopaTb 
TOJIblCO Bxopofi KOpeHb; HeTpyAHO ycTaHOBHTb, HTO 3T0 Tpe 60 BaHHe BbHIOJIHB- 
eTCa npa a>6 (cooTBeTCTBywmaa nacre napaSoJihi Buaejiena Ha pncyHKe 
acHpHoi jiHHHefi). Tenepb BepHeMca k crapoH nepeMeHHoa x; hbxoahm x = 

a — (-j3 + a— 3) 2 a — 3 — a + 6- > /3 + a — 9 .- 

------= -2 + ^/3 + a. B pe3y.TbTaTe nojiy- 

6 6 

aaeM tot ace otbct, hto h npH I cnoco6e pemeiiHa. ■ 
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Phc. P.10.26 


Phc. P.10.27 



10.133. □ 3aeci> a aaaee ana ypaBHeairii c napaMerpaMH B03M0xeH aHajiHTHiecicHfi 
cnoco6 pemeraigy oAHaico bbhav ero rp0M03AK0cra 6yaeM Hcnojn>308aTb rpa- 

djHHecKHH cnoco6. IToaoxhm ■J2a—2x=t'^0. Toraa 3a—2x=t 2 , otx yaa 
3a t 1 , 

x= -; aaanoe ypaBHeHHe npHMer bha t-2t=a. IlocTpOHM napaoony 

2 2 

y = t 2 -2t h npsMyra y=a (Ha pac. P.10.27 cooTBeTCTByKnuaa ycaoBaw f>0 
sacra rmpa6ojnj BwaeneHa xapHoa AHHHeS). C nOMOim>io pacyma ycraHaBAH- 
BaeM, hto ripa a< — 1 ypaBHeHHe He HMeeT sopHea, npa — 1 <a<0 oho HMeer 
asa icopHs, a npa a = — 1 a npa a>0 — oahh KopeHt. OcTaerca Hairra 3tb 
kophh. }X’ia 3Toro peuiaeM ypaBHeHHe f 2 — 2f — a = 0, oTKyaa nojiyiHM 2 = 

-l±y/a+l hah, B03Bpaiuaacb k CTapofi nepeMeHHOa, x^ 2 =a— l±x/a+l. 

Hra k, npa — lca^O ypaBHeHHe HMeer ABa KOpHa: Xj, 2 =a—1 ±y/a + l; rtpa 

a= — 1 — ojxhh sopeHb x = —2; npa a>0 — oahh KopeHt x—a— 1 — a+ 1; 
Haxoaeu, npa a < — 1 oho He HMe¬ 
eT KopHeu. 3 

10.134. □ yMHoxHB a pa3aeaaB .resyw 
aacTb ypaBHeHHH Ha conpsxeHHoe 
Bbipaiceuae, npaaefleM ypaBHeHHe 

2 

k Baay —=====-===a. no- 

yjx + 1 +s/x—\ 

crpoHM rpaiJiHK (JiyHtuaa 
2 

y =—==--== (pac. P-10.28). 

yjx+ 1 

H3 pacyHaa bhaho, hto npa 

0<a^ ripsMaa y=a nepeceaa- 

eT 3tot rpa<{)HK b eauRCTBeimou Tonne, a npH a^O a npa a>-J2 OHa' He 
nepecexaeT ero. ftoa HaxoxAeHHH aOcuaccw tohkh nepeceieHas npaMoft y = a 

2 

c rpa([)Hi£OM (J)yHKuaa y =— ——= -p= peuiHM cacreMy ypaBHeHHH 


y> 

V? 

k 

y~ 2 

-• + /* 

y=a,0<a<V2' 


.... . 1 ... - * 

0 

1 x 


Pac. P.10.28 


-^/x+l + -y/x—1 


■sj x+ 1 — ■Jx— 1 —a, 

-- 2 

Vr+1 +y/x- 1 

a 


. - £ , u I 

C.TOJKHB 3TH ypaBHeHHH, nOAVHHM 2VX+l=a+- HAH V x+ 1 OTKV;ia 

a 2 a 

a 2 1 a*+4 r 

x+ 1 =— 4 - 1 h—, t. e. x— -. Mthk, npa 0<a^ x /2 ypaBHeHHe HMeeT 

4 a 2 4 a 2 

a * 4- 4 r 

eaaHCTBeHHMH aopeab x =-—, a npa o^Oh a>y2 oho He HMeeT KopHea. ■ 

4a 2 _ 

10.135. npa -1 ,25<a<5 ypaBHeHHe HMeeT abb kophh: xj, 2 = — 1,5±0,5^5+4a; 
npa a= — 1,25 — oahh xopeHi. x= -1,5; npH a>5 — oahh xopeHi x=-l,5- 
-0,5-v/5+4a; npH a<-l,25 HeT KopHefi. 10.136. ripa ~ ypaBHeHHe 

HMeeT oahh KopeHb x=-0,5aVl2-a 2 ; npa a<~y/6 h a>^6 Her xo pHefi. 
10.137. Ilpa 2,75< a <3 ypaBHCHae HMeeT ABaxopas: x 12 =0,02 (-5±^4a- 11); npH 
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<i=2,75 — oahb Kopem> jc = — 0,1; ripn a> 3 — ohhh Kopeab x = 0,02(—5 + 
+ \J4a— 11); npH a <2,75 Her KopHea. 

10.138. □ Ecjih m=0, to ypaaneHHe npHMer Baa 2=x + 4 h, 3hh*iht, HMceT ejiHHCT- 


BeHHufi KopcHb x— — 2. IlycTb mjtO. IIojiobchm y/l — m (x + 2)=y^0, OTKyaa 


i -y 1 


-2. Toroa aaHHoe ypaBHeHHe 3ana- 


nocne npeo 6 pa 30 BairaH hhha^m x = 

m 

1 — y 2 

merca rar: 2y = - 2 + 4 hjih 2/ny=l — y 2 + 2m hot y 2 + 2my— l = 2m. 


m 

Tenepfa nocrpoHM rpa^mca (JiyHinaB z=y 2 +2my— 1 h z=2«. Taa icaa b ypaB- 
HeHHH napagojiw K03<J)4>HUHeaT npa y cojiepxHT napaMerp m, to Hyacao 
paccMOTperb «Ba cjiynas: m >0 u m< 0. B ofioax cjiynaax, yHHTWBag ycaOBHe 
y> 0, 6epeM rojihio Ty aacTb napafxwnj, aoropas pacnojioxeHa npaaee och Oz 
(pHC. P.10.29, a , 6 ). Ecjih m>0, to npiMai z — 2m nepecetcaeT yKaiaitayK) aacrb 
napa6oJibi b e«HHCTBeHHOH Tone npH ycJiOBHH 2m> — 1, t. e. npa m> — 1/2; 
3HaiHT, b 3 tom cnyiae m>0. Ecjih xe m<0, to npsMaa z — 2m nepecesaer 3Ty 
aacrb napa6ojibi b eAHHCTBeimofi -rone rauxe npn ycjiOBHH 2m> — 1, t. e. npn 
m> — 1/2; cjieaoBaTejibHO, Taaoe nepeceieHHe nojiyraerca npn —1/2 <m<0. 
KpoMe Toro, b cayrae m< 0 ypaBHeHHe HMeeT ejiHHCTBeHHbia aopeHb npa 
ycjiOBHH, kto npflMaa z—2m aacaeica napa6ojibi z=y 2 + 2m—\ see Bepumae. 
3anHcaB ypaBHeHHe napa6o,nj b Bane z*={y+m) 2 — 1 — m 2 , ycraHaBjiBBaeM, hto 
opjxHHara BepuiHHu paBHa — 1 —m 2 ; 3Ha<iHT, ycjiOBae sacaHHs npHMeT bhu 
— \—m 2 =2m, OTayaa m=~l. TatHM o6pa30M, o6beaHHHB Bee noJiyHeaHbie 
CBeaeHHS, 3ajjnoaaeM, hto ypaBHeHHe HMeer enHHCTBeHHfam aopeHb npa 
m = — 1 h npH —1/2 <m < oo. ■ 

10.139. 0<piS 2/3. 10.140. -oo<c<-4, -4<c«-2. 10.141. -oo<fe<-4. 

10.142. □ IlycTb Ax ~Bx +Cx" +...+X=0 — ajire6paHMecKoe ypaBHeHHe, 
rjie A, B, C . K — uejiue incjia a A #0. 3anHiueM ero b Base 


r B „_i C r —2 K 

x H— x H— x +...H—=0. 

A A A 


( 1 ) 


Ecjih X\, x-i, x n — Kopna ypaBHemia (1), to ero moxho npeacraBHTb 
cjieayiomHM o6pa30M: 

(jc—Jt ( ) (x— X 2 )...(x — X„)=0 HJIH 
n n— 1 H 

X -(x l +X 2 + ... + X n ) x 1) *1*2—= 


CpaBHHM KOB^M^HUHeHTU npH OAHHaKOBbix creneH»x x, b nacTHOCTH cbo6oh- 
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sue uieHbi: (-1)" xiXi...x n ’mK/A. Ha aroro paBencTBa cneayeT, hto ecjin 
ypaBHeHae (1) HMeeT ue.iuii aopenb, to K aejiHTes Ha stot ropeHb. ■ 

10.143. □ CorjmcHO ycjioBHio, nesyio <tacri> ypaBHCHHa moxho npeacTBBHTb b bhjxc 
( P+Ax+B) (x J + Cx+5)=0, me A, B, C b 5 — ue.uje nicjia. Buiiojihhb 
yMHOxeHHe, nojiyiHM 

x*+(A + C) x* +(B+D+AC) x*+(AD+BC) x+BD- 0. 


OTryaa 9C-29, 


oncyaa 9/1 = 9, t. e. 


CpaBHBM K03^x))HUHeHTU HpH OAHBX H TEX xe CTCnCHSX X B JM-HHOM H B nOJiy- 

nenHOM ypaBHeHHax: A+C = —4, .45+ 5C = 37, BD<*- 14. Tax aar B a D — 
uejibie HHCjia, to B03M0XHbi cjieayjomHe BapaaHTbi: 1) 5=7, 5= —2; 
2) 5=-7, 2)=2; 3) 5-2, 5=-7; 4) 5=-2, 5 = 7; 5) 5=14, Z>— — I; 
6) 5— —14, 5=1; 7) 5=1, 5--14; 8) 5=-l, 5 = 14. 

f-2/<+7C = 37, 

1) Ecjih 5=7, 5= — 2, to HMeeM Caere My < 

1 .4 + C= —4, 

t. e. C—29/9 He SBJiaerca ue.ujM hhcjiom h stot cJiyiaH He toahtcu. 

(2/1 — 7C= 37, 

2) Ecjih 5= -7, 5 = 2, to HMeeM CHCTeMy ■< 

[A + C=- 4, 

.4 = 1, C= — 5, h aaHHOe ypaBHeHHe npHMeT bha (x 2 +x—7) (x — Sx+2)=0. 
OcTaeTC* peiiurn. ypaBHeiurs x J + x— 7 = 0 hx 1 - 5x + 2 = 0. 

^pyrae BapuaHTbi paccMaTpHBan. He caeayeT, Tax aaa ypaBHeHHe yxe pe- 
iueHO. ■ 

10.144. □ 3aaaaHoe paBeHcrso moxho paccMaT- 
pHBaTb TOJIbXO npH X>0. IloCTpOHM Ha 
oahom leprexe rpaiJmaH (JiyHKUHH y = x 
H y = log 2 X. 143 pHC. P.10.30 BHAHO, HTO 
rpafpHjCH He BMetor o6iuhx roitt; 3HaHHT, 
aaimoe paBeHCTBO neB03M0*H0. ■ 

m 

10.145. □ IlyCTb xopeHb ypasHeHHs x=-He-. 

n 

coapaTHMaa apo6b. Toraa no.iyHHM 
TOXAeCTBO 

m 1 m 

— +p— + q = 0 hjih m +pmn +qn* =0 
n 1 n 

hjih m 2 = —n (pm+qn). (1) 





Phc. P.10.30 


Upasas aacTb paBeHCTBa (1) npeacTaBJiaeT co6ofl uejioe hhcjio, aejiameeca 
Ha n; Toraa m , a 3HanHT, h m aejiHTca Ha n, hto HeBO3M0XH0, nocaojibzy 
m 

apo6b — HecoapaTHMa. TaaHM o6pa30M, pauHOHa_obHbifl aopeHb He Moxer 
n 

6brrb apo6bio, t. e. x — uejioe hhcjio. ■ 

10.147. HeT. 

10.148. □ I cnoco6. Pa3JioxHB JieByw naerb ypaBHeHHa Ha mhoxhtcjih, nonynHM 


/- 1 4 
V10 sin (<p+2x)=4, me <p = arctg -. Orcroaa sin (<p+2x )=—.= 

3 ^10 


> 1, t. e. ypa¬ 


BHeHHe He HMeeT pememrii. 

II cnoco6. CyMMa b neBofi aacrn paBHa 4 To.ibao Toraa, aoraa sin2x = 
=cos 2x = 1. OjjHaao 3to HeB03MOxao, Taa aaa ecjin sin2x = l, to cos 2x = 0, 

H HaoSopOT. ■ 


10.149. (-oo, -J2P]{J[JVX oo). 

10.150. □ YpaBHeHHe HMeeT cmhcji npa z>0. IIpojiorapH^MHpoBaB ero no ocHOBa- 
HHIO 5, HMeeM 


4 4 

logs3r logjz=2+- log 5 z hah Qog53+logjz) log 5 z=2+- log 5 z. 
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riycTb log s z=y; Toraa z=5^, a ypaBHeme npaineT Baa 


y 1 -y ^--iog 5 3j-2=o. 


Ecjih Z] h z 2 — KopHH flaHHoro ypaBHeHHa, to z 1 z 2 = 5 >l 5 V2 = 5 >1+>2 . (2) 

4 

ComacHO TeopeMe BHeTa, ajw ypasneHHs (1) hexoahm y { +_y 2 =-—log 5 3. 

IToacTaBHB 3to 3HaneHHe b paBeHCTBO (2), nonysaM 

4/3 

4 4 5 

--log 3 -log J-log,3 log - 4/3 , 

, i 22 = 5 3 = 5 3 =5 3 -~VS. ■ 

10.151. k= 7. 10.153. k=A a /fc<0. 10.154. (-2; 0), (2; 0). 10.155. (0; 25). 10.156. 16. 
10.157. OSaacTb onpeaeaema (2nrt, ji+2wi), neZ; o6aacrb 3HaieHnfi (- oo, 0], 
10.159. □ PaCCMOTpHM pa3HOCTb 

, , , 1 3o 2 + 36 2 +3c 2 — 1 

A = (a 3 +b 2 + c 2 )— - . 

3 3 

B iHC.THTejie npn6aBMM a buhtcm Bbipaateane lab + lac -ylbc, a aaTCM crpyn- 
irnpyeM caaraeMbie: 

A —-((a 2 +b 2 + c 1 + 2ab+2*ic+2bc) + 

+ (a 2 +b 2 -2ab) + (a 2 + c 2 — 2ac) + (b 2 + c 2 -2bc)-l)=: 

(a+b+c) 2 +(a—bf+(a— c) 2 +(6—c) 2 — 1 


CoraaCHO ycjiOBHio, a +A + c= 1; 3Ha>BBT, 

1 +(a—b) 2 + (a—c) 2 + (b—c) 2 — 1 (a-6) 2 +(a-c) 2 + (i-c) 2 

A= -—---— =--->0, 

3 3 


nocKO.Tbgy (o-6) 2 >0, (a—c) 2 >0, (6—c) 2 ^0. Hrag, (a 1 +b 2 +c 2 ) —>0, t. e. 

3 

a 2 + b 2 + c 2 >~. m 
3 


10.161. □ IlycTb ABC — npaMoyroabaua TpeyrojibHag; BC=a, AC=b, AB=c 
(pac. P.10.31); Tpe6yerca aogaaan,, tto a 3 + b 3 <c 3 . IlpoBeaeM CKLAB: 
Toraa BK=a c a AK=b c — npoeutaa gaxeTOB Ha ranoTeHy3y. Tag gas gaTer 
ecrb cpeaHee nponopnaoHanbHoe Mexuy ranoreHy30H a npoegnaefi aroro 
gaiera Ha ranoTeay3y, to cnpaBe/yiaBU paBeHCTBa a 2 —ca c , b 2 =cb c . Ymhoxhb 
o6e sacra nepBoro H3 hhx Ha a, a o6e sacra BToporo — Ha b, nojiysaM 
a 3 = ca c a, b 3 — cb c b. Cjioxhm 3th paaeaCTBa noHreaHo: a 3 + b 3 =ca c a + cb c b — 
— c (aa c +bb c ). Ho aa c <a 2 , bb c <b 2 , OTgyaa aa c +bb c <a 2 +b 2 . CieaoBaTejib- 
ho, a 3 +b 3 <c (a 2 +b 2 )- rag gag, no TeopeMe IlH<i>aropa, a 2 +b 2 =c 2 , to 
ogOHsarejibHO BMeeM a 3 + b 3 <c 3 . ■ 

10.162. 0 Hepe3 Bepimmu Jiamoro TpeyrojibHaga npoBecra npsMue, napajmeabHue 
ero npoTHBOnojioxmjM CToponaM, a Bocno;n>30BaTbcs TeM, hto gaamas cto- 
poHa TpeyronbHHga MeHbuie cyMMM aayx apyrax CTopOH, ho 6o.ibme ax 
pa3HOCTH. 
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Phc. P.10.31 Phc. P.10.32 


10.163. □ riycTb ABC — npsiMOyroAbHhiH TpeyroAbHHK; BC—a, AC^b, AB=c 

(pHC. P.10.32). Tpe6yeTCs A0Ka3aTb, tto a + A<c v /2 (1). npeanoaoxHM, hto 
H 6pEB6HCTBo (1) BepHo. npeo6pa3yeM ero Tax, ito6u nojiyiHTb uepaBencrBO, 
H3 KOToporo caeayeT cnpaBearaBocrb aaHHOro HepaBeHCTBa. 

Taa aaa Bee hachu HepaBeHCTBa (1) noaoxHTeabHid, to (a+b) 2 ^(c^/2) 2 hjih 
a 2 + 2ab + b 2 ^2c 2 . Ho a 2 + b 2 —c 2 , a 3HaiHT, 2 ab^c 2 (2). Tenepb npoaeaeM 

ab ch c 

CK X AB h noaojKHM CK=h c . Hvee m S^xbc— — = —. oTxyna ab-ch c h Hepa- 

2 2' 

BeHCTBo (2) npHMeT bha 2ch c 4c 2 am A t <c/2 (3). 

IIoKaxeM, tto HepaBeHC tb o (3) aeflcTBHTejibHo cnpaBeaJiHBO. H3 reoMeTpuH 
H3BecTHO, hto ecm a = b, to h c = cj2. Ilycrb ai*b. IIposeaeM \temany CD 
k THnOTCHyae: Toraa CO = c/2. Ho H3 npsMOyrojibHoro xpeyrojibHHKa KCD 
caeay ct, hto CK<CD, t. e. h c <c/2. Wnx, HepaBeHCTBO (3) BepHO aih jno6oro 
npaMOyrojibHOro TpeyroabHHKa. Tenepb, b3hb b KanecTBe hcxoahoto BepHoe 
HepaBeHCTBO (3) a npoBeaa ace paccyacaeara b o6paTHOM nopHAKe, npHAeM 
k HepaBeHCTsy (1). ■ 

10.164. [-2, 1] y [2, oo). 10.165. (-3, 0)[J(2, oo). 10.166. (-4, 0)(J(0, 4). 
10.167. (-1, 1) N (2, oo). 10.168. [1/3, 3/4). 

x 2 + 2 - 1 

10.169. (—oo, oo). • BocnoAb30BaTbca TeM, hto — — — *=-^Jx 2 +1 h— -- 

y/x 2 +l y/x 2 + \ 

10.170. (-2, 0)[J(2, oo). 10.171. (-2, 1)U(3, oo). 10.172. (-3, -2)(J(0, 1). 
10.173. (-3, 2). 10.174. (0, 1)[J(100, oo). 10.175. (0, 1). 10.176. (1/3, 3). 10.177. 
(0, 1/2) 1J [Vi oo). 

10.178. □ HepaBeHCTBO HMeeT cmmca npH x>0. YnpocTHM nepBoe caaraeMoe: 
log* 0.3 


x %2 °’ 3 =x l °** °’ 2 = (x ,o8 x 0 ’ 3 ) %2 * =0> 3 log o,2 * 

Toraa HepaBeHCTBO npHMeT bha 2 0,3 1o8 °’ 2 *<0,3 2, 2 hah 0,3 10i °' 2J Vo,3 2 h Aa- 
aee logo 2 Jf>2, oncyaa noaynaeM OTBeT: (0; 0,04]. ■ 

10.179. (1, Jy). 10.180. (-2, 2). 

10.181. □ 3aecb ao a* ho 6biTb x>0. PaccMOTpHM flBa cayiaa: 0<x<l h x> 1. 

1) Ecjih 0<x< 1, to ^-3x—8<7, oncyaa x> —5; 3HanHT, b 3tom caynae 
pemeHHeM aBaae-rca npt&iexyTOK (0, 1). 


489 



2) EcjihxM, to — 3x— 8>7, OTfcy.ua x< —5; thkhm o6pasOM, b 3tom cjiynae 
pemeHHft Hex. 

OTBer (0, 1). ■ 

10.182. □ 3flecb uojdhhh 6uti> BuoojiHemj yc.ioBHJi 


U+if*i l 


*>-1. 

x*0 


=> — 1 <x<0, 0<x<oo. 


( 1 ) 


B npaBoft aacTH HepaseHCTBa nepexoaHM k ochobb.hhio 2; HMeeM log x+ 1 16 = 
log216 4 


l°g 2 (x+l) l0g 2 (x+1) 


rio.iaraa log2 (x+ !)=>’, no.xyHHM HepaBeBCTBO 


4 

y —>0, oTKyaa hmoahm — 2 <y < 0 hjih y > 2. .IJajiee HMeeM: 

y 


— 2<log 2 (x + 1)<0=>0,25<x + 1 < 1 =» —0,75<x<0; 


log 2 (x + l)>2=»x+l>4=*-x>3. 


06a peuieHHs yaoBjierBopsioT ycjiOBHSM (1). ■ 

X X— 1 

10.183. □ 3anHmeM HepaBeHCTao b BHae logo j (2 — l)>logo,j0.5 . Tas Kan 


0<0,5<1, to nepexoAHM k paBHOCHJitHoft cHCTeMe 


£ 


1 <2 
1 > 0 . 


IIOJIOJKHM 


b nepBOM HepaBeHCTBe 2 =>>>0 h iipHaeM k HepaBeHCTBy y— 1 <-. PeuiHB ero, 

y 

HaXOAHM y<— 1, TTO HeB03MOXHO, HJ1H 0 <y <2, OTfcyfla HMeeM CHCTeMy 
OTBer (0. 1). ■ 


j 2 r <2 '»4 JC<1 ’' 

(.2 > 2 ° U > 0 . 


10.184. (3. 4)U(5, oo). 10.185. [-3, -2y/l)\J(2y/l, 3], 10.186. —6; —5; —4; —2; 
—°- 

— $x 4 4 

10.187. □ 3anHiueM HepaBeacrBO b BH«e 0,3 1S <0,3 <0,3 -2 . Tax kzk 

0 <0,3 < 1, to 

—non « —7) (x+2)<0, 


fx 2 -5x —14<0, f(x — 
18>x 2 —5x+4> —2=>< , =>< 

(.x 3 —5x+6>0 l(x— 


2) (x—3)>0 


=>(x—7) (x+2) (x-2) (x—3)<0. 

PeuiHB QOCJieaaee HepaBeHCTBO MeroaoM HHTepBajiOB, no.xyiHM - 2<x<2 hjih 
3<x<7. HaxoflHM uejuje 3HaieHHB x, npHaaonexauiHe sthm HHTepBajiaM, 
h nojiyiaeM otbct: — 1; 0; 1; 4; 5; 6. ■ 

10.188. [0, 3). 

10.189. □ PfiEEiie Be.XHHHHU MOXBO CpaBHHBatb TOJO.KO npH X>0. PaCCMOTpHM 
pa3HOCTi Af-lgx 2 —lg 2 x—21gx—lg J x«=lgx (2—Igx). HMeeM: 

M—0, ccjih lgx—0 hjih lgx— 2, t. e. npa x—1 h x- 100 cnpaBejLXHBO paseHCT- 
Bolgx 2 -lg 2 x; 

M> 0, ecjiH 0<lgx<2, t. e. npa l<x<100 BhinojmseTCs HepaseHCTBO 
lgx 2 >lg 2 jc; 

*<0, earn lgx<0 hjih lgx>2, t. e. npH 0<x<l h npH x>100 Btjno.THaeTcs 
HepaseHCTBO lgx 2 <lg 2 x. ■ 

10.190. 0<x<l. 

10.191. □ IIpHBeAeM oaHHBie tHCJia k OflHOMy nofcaaare.TK) CTeneHH, paBHOMy 100. 

HMeeM 3 400 = 3 4 '°°-(3 4 ) 100 ; 4 300 — 4 3 10 °«(4 3 ) 100 . Tax fcax H3 flByx CTeneHeft 
c OAHKExoBbiM nonoxHTCJiBHini noxajaTejieM 100 6ojibiue ra, y lOTopofl 
ocaosaHM 6o.u»uie, to 3 400 > 4 300 . ■ 
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10.192. -l/3<o<4. 10.193. (-oo, 1)1J(1, oo). 10.194. (3, 6). 10.195. 

[1,4-2^2) U(4 + 2 S /2 1 7J. 10.196. [-1, 0) (J(8, 9], 10.197. (-^3; 4), (- 1; 2), 
(1; 2), (0; 4). 

10.198. □ no ycjiOBHK), n a m — naTypajibKhie aacaa a n<m; 3HaaaT, m = n + k, 
rae k — aeKoropoe HaTypaatHoe ibcjio, npaieM k<m ( k=m—n ). HMeeM: 

n n m—k km m n+k k k k 

— < 1 =>— =- -= 1 -; — > 1 => —=-= 1 h —; n <m => — <-. 

m mm m n n n n m n 


HTaic, aa bhcjioboh oca tobkh pacnoaoxceHti caeaywmaM o6pa30M: —; 1; 

m 

m n m 

—; npa 3tom TOHica — 6.TH*e k 1, ieM TOHKa — (pac. P.10.33). ■ 
n m n 



n 

m 


rn 

n 




Pac. P.10.33 


10.199. □ ,H,n* B3o6pa*eHaa Ha hhcjioboh oca appanaoHaatHbix aaceji yjl, ^3 a 

V5 BOcnoju.3yeMcs reopeMoa nH(J)aropa: ^2 = ^l 2 + l 2 , N /3 = v /( v /2) 2 +1 2 , 

Vs = \/2 2 + l- Toraa tohkh, H3o6paacaK>mae aacaa -Jl + y/l a 
aaxoABM xas cyMMy a pa3nocTb nocTpoeHHLix orpe3KOB (pac. P.10.34). ■ 


*7 

I 

I 

I 

I 


% 
vr/ t 

/ iCH 




/ 


X V 

\\ 

\ I 

_ u 




y^-ZT o 


i \/? yr 2 & 


/r+^ 


10.200. □ HMeeM 

n 3 n 2 n n 3 + 3n 2 +2n 

I-j—=-— 

6 2 3 6 


Pac. P.10.34 

n(n 2 + 3n + 2) n(n + l)(n + 2) 
6 ~ 6 


no ycjiOBBio, n — aaTypajitaoe aacao, t. e. n, n+ 1, n + 2 — Tpa nocneaoBa- 
TejibHbix HaTypajiBHux aacaa; SHaiaT, cpeaa kbx no Kpaaaea Mepe oaao 
aejiarca Ha 2 a oaHO aeaHTca Ha 3. Hras, ax npoa3BeaeHae aeaarcs aa 6 a, 
caeaoBareaiiHO, aaHHas cyMMa ecTb aacao HaTypaatHoe. ■ 

10.204. □ Bee ne.uje Tacaa aeagTcs Ha HeTHue a hcmci mje. Echh tacao a — 
wraoe, t. e. a=2k, to a 1 =4k 2 . ^hriot, KBaapaT lersoro aacaa aeaaTcs Ha 4, 
t. e. npa aeaeHaa Ha 4 aaeT ocxaTOx 0. Echh xe hhcjio a ■— HeaeTHoe, t. e. 
a=2k+ 1, to a 2 =4k 2 +4k+ 1. TaxaM oOpaaoM, XBanpax HeaeTHoro aHcaa npa 
aeaeHaa Ha 4 aaeT b ocraTxe 1. PaccMOTpHM cyMMy KBaapaTOB aByx HeaeTHux 
aacea: (2£+l) 2 + (2n+l) 2 =4 (k 2 + n 2 )+4 (k+n)+2. Hnaae roBopa, npa aeae- 
hbb Ha 4 cyMMa raaapaTOB aByx HeaeTHux aacea aaeT b ocraTxe 2, b to BpeMs 
xax KBaapaT aw6oro neaoro aacaa npa aeaeHaa Ha 4 aaer b ocrance aa6o 0, 
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jib6o 1. Htm, cyMMa KBanpaTOB 
KsaapaTOM uejioro incjia. ■ 
m 


HByx HeneTHbix iHce.i He MO*eT oaiTb 


10.205. □ IlycTb y/ab=—, r«e aeN, 66 N, me Z, nets'. Tpe6yexcs noKasarb, ito 

n 


A 


iHC.no paimoHaju>Hoe. HMeeM /-= /— = 



B 3toh Apo6a 


meZ,n |6|eN; 3HaiHT, ihcjio 


paxiHOHajibHoe. 


10.206. □ Hmbcm 2 J001 + 1 =(2 667 ) 3 +l 3 , t. e. naHHoe ihcjio npeacraBJiseT co6ofl 
cyMMy sy 6 oB h, cjieaOBaTejibHo, aB.merca cocTaBHUM. ■ 

10.207. □ Bcssoe pejioe ihcjio n jih6o spatHO 3, na6o He k par ho 3. Ecjih n 
KpaTHO 3, to n — 3k (rue leN) a, 3Haiar, n 2 — 9k 2 , t. e. npa aeJieHHH n 2 Ha 
3 ocraTOK paBeH Hyjno. Ecjih ate n ae spaTHO 3, to n=3k+ 1 .th6o n = 3k+2; 
xoraa n 2 = 9fc 2 + 6fc+l jih6o n 2 =9fc 2 + 6fc + 4, r e. np« ne.ieHHH n 2 Ha 
3 b ocTance iiOJiyiHTCS 1. Hra*, b ocTaTKe HHKorna He nojiyiaeTca 2. ■ 

x ! x + 2 

10.209. □ Cor.TacHO yaiOBaio, hmccm (JiyHKnmo/(x) = 3 +3 +3 , rae xeN u 


x>2. ripencTaBHM f (x) b Baae /(x) = 3*(l + 3 + 3 2 ) = 3 X, 13. npa x-2 HMeeM 

/(2) = 3 2 '13 = 117, a npH jc>2 nojtyiHM/(x) = 3 2 13'3 J: 2 = 117'3* *\ Mtak, 
ecjiH x>2, to/ (x) aejiHTca Ha 117 6e3 ocraTica. ■ 

10.210. Oahh. 

10.211. □ 1 cnoco6. 3aiiHineM ypaBHeHHe 



10.214. Her, aa. 10.216. Ecjih c=0, to j 
c^0, to Xi =o + c, y\ =6 + 1, * 2 = 0 — c, y 2 


X . 

B BHJie 2 =3 — JC H HOCTpOHM Ha OitHOM 
neprexe rpatJwKH (JiyHioiHK y = 2 
h y = 3~x 2 . H.3 pac. P.10.35 bhaho, ito 
ypaBHeime HMeei aaa aopau, KOTopue 

fio.Ttme — V3, npHieM oahh H3 hhx pa- 
aea 1 . 

II cnocoS. H3 ypaBHeHHg 2 = 3 —x 2 
caeayeT, tto 3 — x 2 > 0, 3HaiHT, 

— y/i<X <y/‘l, T. e. KOpHH >paBIieHH« 

6o.Tbuie —y/'i. IIpH x = l HMeeM 2‘ =2 
H 3—1 2 = 2, T. e. OAHH H3 KOpHefl 
pasea 1. ■ 

=a, y — Juo6oe ihcjio, xpowe y = 6 ; ccjih 
=6-1. 10.217. (1; % 3). 


10.218. □ CaCTewa HMeer 6ecKoaeiHoe MHoxecTBO pemeHHu jihSo He HMeeT peuie- 
HHft, ecjia xostJxJamHeHTM npH x h y nponopuaoHajtbau. C.TeAOBaxe.TbHO, 

2 m— 1 

-=-(3flecb/n+1 #0; nerio y6eaan>cs b tom, ito npa m= - 1 cacreMa 

m + 1 4 

HMeeT e«HHCTBeHHoe peuieHHe). flajiee HMeeM (m + 1) (m-l) = 8; m 2 —1=8, 

2 2 3 

orsyaa m=±3. IIpH m=3 nojiyiHM -=-?*—, t. e. cacreMa He HMeer 

4 4-3 
2-4 3 

pemeHafl. Ilpa m= —3 nojiyiHM —-=—=—y T - e - C0CTeMa HMeeT 6ec- 
xoHeiHoe MHoxecTBO pemeHafl. ■ 

/ 14-136 12-156 \ 

10.219. (-;-) npa 6# ±1: He HMeeT 6ecsoaeiHoro MHOxecxBa peiue- 

\2 (1—6 2 ) 2(l-6 2 )/^ 

hhS hh npa ukom 6; aer pemeHHfl npa 6= ± 1. 


492 



10.220. □ CncTeMa 


{ x + my = 3m, 

HMeer peiueHae, ec.ra KOjtfxfiHUHeHTu npa x h y 

mx+9y=6 

He nponopuHoaa_TS>HU, t. e. 1 jm ^ m/9 (not 0) (1). M3 ypaBHeHaa 1 /m = m/9 
HaxoaHM m = ± 3. HTax, npH ±3 cacreMa HMeeT (h npaxoM eauHCTBeHHoe) 
peiuenae. PemaeM cacreMy mctoaom aAre6paaaecKoro cAoaceHaa, >'mho*hb Bee 
uieHM nepBoro ypaBHeHaa Ha (— m): 


{ 


— mx—m 2 y = — 3m 1 , 
mx + 9y=6. 


orayaa (9—m 2 )y = 3 ( 2—m 2 ). 


3 (2— m 2 ) 21 m 

Ec.ih +3, to y =-—. x — 3 m — my — --. CAeAOBareABHO, 


( 21 m 3 (2-m 2 )^ 
V9-/w 2 ’ 9 -m 2 ) 


9 -m 2 
pemeHae cacTeMti. 


9 — m 2 


21 m 


Mcnojibsys ycAOBaa x>0, y>0, cocraBHM cacTeMy 


9 -m 


->o. 


3 (2—m 2 ) 
9 — m 2 


KOTOpaa 


> 0 , 


cboahtch x AByM cacreMaM: 
^9 — m 2 >0, C9— m 2 <0, 

21m>0, a ■% 2 
. 2~m 2 >0 


l 


21m<0, 

2-/n 2 «0. 


PemeitaeM nepBOii H3 hhx aBAaerca npoMeacyTox O^m^y/2, a peiucHaeM 
BTopofi — npoMeacj'Tox m<— 3. 

ycJiOBae (1) BunojuaeTca npa m^O. PaccMorpaM cjiynaa m — 0, npa xoxopOM 
(x+0y=0, 

cacxeMa npHMeT bha < ontyAa x = 0, y — 2/3 — eAHHCTBeuHoe pe- 

(0'x + 9y = 6, 

iueHHe, npaaeM ycAOBaa x>0, y> 0 BbmoAHeHU. Hxax, npa ak>6ux me(-oo, 

— 3)U[0, -v/2] cacTeMa HMeeT eAHHCiBeHHoe peiueHae, aah xoToporo xStO, 
>’»0. ■ _ 

1.222. (x 2 — 2x-r2) (x J +2x + 2). 10.223. (x* + y/2x 2 y 2 +y‘) (x*-v^V+ >’*)• 

>.224. (a 2 -2ab + 2b 2 )(a 2 + 2ab + 2b 2 ). 

10.225. yinin=2 npa 1 <x<3. # Cm. peiueHae sauasa 10.032. 

10.226. y ma = 2. 10.227. >w = 2. 

10.228. □ I cnoco6. <I>yHKUHH>'=x 2 —2xnpa x = l AOcraraeT HaaMeabiuero 3Haie- 


10 . 

10 


i \ x* —2x 

1\ =2 -(x>-2x) 


npa x=l npaHH- 


hhx, paBHoro — 1; noaTOMy 4>yHxiiaa y = 

Maex Haa6oAi>uiee 3HaaeHae y, m =2. 

II cnoco6. HccAeAyeM AaHHyw (jiyHauaio Ha 3KcxpeMyM, aaa aero HaaueM 

.x*-2x , z,m j -2x 


npoH3BOAHyio: y 


(2x—2) In - = — 21n 2 I - 


(x—1); y'=0 npa 


x— 1. Ecah x<1, to y'>0, a ecaa x> 1, to y’< 0. CAeAOBaTeAbHO, npa x = l 
(jiyHKuaa npHHHMaeT Haa6oAtmee 3HaaeHHe y max = 2. ■ 

10.229. ymin = 4. 

10.230. □ I cqoco 6. HaflueM o6Aacn> onpeueAeHaa AaHHOa foy nrim n- 
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f x+7>0, J x > — 7, 

1 j x«ll => 

=> — 7<x<ll. 


IIOCTpOHM rpai^lHKH (J)yHK- 

HHH y=-Jx+ 7 a y = 

->/» — x, a 3aTeM cao- 
!khm hx rpa<J)inecKH (pac. 
P.10.36). H3 pecyHKa Baa- 
ho, tto y max = 6 npa x=2. 


II cnoco6. /JaHHas cjiyHKaHS noaoacaTeabHa bo bcch o6aacTH onpeaeneHaa, 
h ecjiH OHa npHHHMaer HaH6oabmee 3na4eHne a, to npawaa y = a xacaeTCs 
rpa$Hxa (JjyHxiiHH. HaitneM 3Ha4£Hae a, npa KOTopOM ypaBHeHae 

■sj X + 7 + -y/l 1 — X = (l HMeer xpaTHbie Kopiia. [locae npeo6pa30BaHaa noayaHM 

x + 7 + ll-x + 2 v /(x + 7) (ll-x)=a 2 ana 2 s /(x + 7) (11 — x) = a 2 — 18. 


YpaBHeHae aMeex pemenae npa ycjiOBHB a 1 — 18>0. flajiee HaxoaHM 


-m 

fa 1 - 18V 

I-J . Oaa HMeer xpaTHbie 

D fa 1 - 18V ' /a 2 — 18V 

— = 4 + 77 — (—-— J =0. Torna (—-—I =81 ana 

= ±9, OTicyaa a 1 = +18 + 18. Tax tax Airaas (JiyHKinw noaoacaTeabHa, 


4 (— x 2 + 4x+77) = (a 2 — 18) 2 hjih — x 2 + 4x+77 = 
PaccMorpaM (JiyHituaio /(x) = x 2 — 4x —77 + 

u _/ C 1 

KOpHH, eCJIH 
a 2 —18 


to a>0. 3HaiHT, a = 6, oncyaa HaxoaaM 


Ill cnoco6. HaxoaaM npoa3BoaHyio: 

i i 1711-^+7 

2y/x+7 2y/ll—x 2 v /^ + 7 v /n_ x 

OBeBHHHO, tto y'—O, icoraa ,/ll—x—• v /x+7=0, oncyaa x=2. Ecjib 

— 7<x<2, to y'>0, ecjia xe 2<x<ll, to y'<0. Mrax, npa x=2 BMeeM 

I 

10.231. y njia =4. 10.232. y^-0,1. 

10.233. □ I cnoco6. OOjiacrb onpeaeneHasi 4>yHimHH HaxoaHM H3 ycaoBHa x 2 - 9# 
#0, orsyaa x^+3, t. e. npHMbie x=—3 a x = 3 He nepecexaiOT rpacjmic 
(JjyHKHHa. Tax xax / (—x)=/(x), to (JryHxaaa reTHitH a no3TOMy HOCTaTOHHO 
nocTpoBTb ee rpa^ax Ha HHrepBaae [0, oo), a 3aTeM 0T06pa3HTb ero caMMeT- 
paHHO OTHOcarejibHO oca opanHaT. HaaaeM TOHxy nepeceaeHHa rpacjmica 
c ocbio Oy: npa x = 0 BMeeM y= — 1/9. HaaaeM Tenepb tobkh, b KOTOpbix 
/(*)=+!: 

1 .— 

-= l=>x 2 —9=l=>x 2 = 10=>x=+ v /10; 

x 2 —9 _ 

1 .- 

— -=-1=>x 2 -9=-1=>x 2 = 8=*x=±V8. 

x 2 —9 


Ecaa x-+3 caeBa, to x 2 — 9->0, 6yayia OTpauaTeabHoa; 3Ha<iaT, y-> — oo; ecaa 
ace x-*3 cnpaBa, to x 1 — 9->0, 6yayaa noaoacaTeabHOH; noaroMy y-» + co. 


494 



Haxoneu, ec.Tn x-> ±oo, to 
>>-*0, npBseM y> 0. rpa^as cxe- 
MATHHeCKH H3o6pa*eH Ha pHC. 

P.10.37. 

' II cnocoS. IIocrpoHM CHaaa-ia 
napa6ony — rpaxjms (JjyHKAaa 
y 2 =x 2 —9 (aa pac. P.10.37 OHa 

H3o6pa*eaa nynjcxHpHoft abhb- 
ea). 3HaieHHs $yHKKHH y\ — 

1 

= — - o6paTHU 3Ha4eHHSM 

x J -9 

4>yHKKBH y 2 =x 2 —9. Ecjih x = 0, 
to yj~ — 9, a 3HaHHT, yi = - 1/9. 
npa x 2 — 9=±1 HMeeM y t = 

—y2 = ± 1, t. e. ripaMwe y= — 1 
a y = 1 nepeceicaioT napa6ojiy 
b Toisax, soTopue npaHafljie- 
xar rpa^axy 4>yHKaaa yp Ha 
rpa<{)HKa ({mncipw y 2 =x J — 9 bh- 
Aho, hto npa x-*3 teas cjieBa, 

Taic a cnpaBa 3HaieHaa y 2 -»0; 

BMecre c TeM eema jc—* 3 Mesa, to y 2 <0, a ec-ia x-*3 cnpaBa, to y 2 >0. 
CaeAOBaTe.-ibHO, y,-> —oo npa x-*3 cjieBa a y|-> + oo npa x-*3 cnpaBa. 
Hcno.ii.3ys Bee nojiyieHHue CBefleHHs, crpoaM hckomuh rpatjiar. ■ 

10.238. Cm. pac. P.10.38. 

10.239. □ HocxpoHM aa ilaockocth npaMue 3x-4y +12 = 0 a x+y-2=0 (pac. 
P.10.39). Kaxaas a3 hhx Ae.iHT OAOCKOCTb Ha A»e o6nacTa; tohkh oahob H3 uhx 
yAOBAeTBopswT cooTBexcTByioxneMy acpaBCHCTBy, a tohkh npyrott — aeT. 
Hto6u ycTaHOBHTb, tohkh sasoa H3 3 thx AByx oOnacrefi yAOBJieTBopsioT 
3aAaaaoMy HepaBeHCTay, AOCTaTOHHO noACTaBHTb b Hero soopAHHaTU tohkh 
( 0; 0). TorAa nonynaM 12>0, — 2<0, t. e. Hanajio KOopAHHaT yAOBAeTBopseT 
3aAaHHUM HepaBeHCTBaM. Tenepb yxaxeM cxpeAxaMB HanpaaneHaa ot mxaoh 
H3 npsMbix b CTopoHy Hanajia KOopAaaaT a BOibMCM o6myw nacTb 3 thx AByx 
oOnacT^a (Ha pac. P.10.39 OHa 3ainTpaxoBaHa). 3xo a ecrb acxoMaa naerb 
nAOCKOcra xOy, npaneM tohkh csmhx npsMbix ea He npHHaAJiexaT. ■ 
3aMeHaHHe. HanpaBneHae HyxHoa o6.xacTH nAOCKOcra moxho raxxe noAy- 
HHTb, ecAB 3anacarb AaHHbie HepaBeHCTBa b BHAe y<(3/4)x + 3 a y< —x+2, 
t. e. opAHHATbi acKOMbix tohck MeHbiue opAHHaT npaMbix y=(3/4)x+3 
a y= —x+2. riosTOMy Hyrao B3STb HanpaBAeHHe bhb3 ot o6eax npsMux. 





Pac. P.10.37 
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10.241. □ a) 06nacrb onpeaeneHHa ^ymcmui (x#nn) CHMMerpHHHa otbochtcjq>ho 
H aaana xoopaBHaT. ITycn. m npHHaanexHT o6jiacna onpeaeneHHa 4>yHKUHH. 
Toraa /(m) = sin 3 m +ctg 5 m, f(—m) = sin 3 (—m) + ctg 5 (—m). B CHny HeaeT- 
hocth (JiyHKitHfi sinx H ctgx HMeeM sin (—m)= — sinm, ctg (—m) = — ctgm, 
oxicyna /(—m)=(— sinm) 3 + (—ctgm) s = — (sin 3 m+ctg s m)** — /(m). Hthk, 
/ (—m) = -/ (m), t. e. aarwaa $>ynxispa Heie-maa. 

6) 3/iecb o6jiacn> onpeaeneHHa <}>yHKii,HH (xeR) cHMMeipaiHa OTHOCHTenbHO 
Haaana xoopaHHaT. HMeeM /(m)=sin2m-fcos3m, /(—m) = sin2 (-m)+ 
+cos3 (— m). riepBoe cjiaraeMoe — 4>yHxnna HeaeTHas, a BTopoe — aeTHaa; 
3Ha4HT, sin (—2m) = —sin2m, a cos (—3m) = cos 3m h /(—m)=—sin2m + 
+ cos 3m# ±J (m), t. e. narniaa (JiyHJCiXMH ae HBJiaeTCx bh aeTHoft, bh HeieTHOB. 
b) HaxoflHM o6;iacTb onpeaeneHHa (}>yHKaHH: sinx+1 #0; sin*#— 1; 
n 

x #-(- 2nn. Oaa He caMMerpHiHa OTHOCHTenbHO Haaana xoopanHaT, h no- 

2 

3T0My Bonpoc 0 HeTHOCTH H HCjeTBOCTH <J>yHKHHH CTaBHTb He.1b3«. OyHKUHa HH 
aeTHaa, hh HeaerHaa. 

r) 06nacTb onpeaeneHHa (x e-:R) CHMMerpHBHa OTHOCHTe.ibHO Banana Koop- 
aHHar. HMeeM /(m) = sin*m+m J + l, /(—m^sin* (— m) + (— m) 1 + 1 = 
=(—sinm) 4 +m 2 + 1 = sin*m+m J + 1 =/(m). Wras,/(—m)=/(m), t. e. aaH- 
Haa (JjyHimHH aeTHaa. 

a) OfiaacTb onpeaeneHHa <J)yHMiHH HaxoaHM H3 ycnosna —1 <x/241, OTxyaa 
— 2<x<2, t. e. oHa chmM eTpwa hh OTHOCHTejibHO Haaana icoopanHaT. J \anee 
m / m\ m 

HMeeM /(m)=arcsin —, /(—m) = arcsin [-= — arcsin — = —/ (m). Hrax, 

2 \ 2 ) 2 

aaHHaa 4>yHKim» HeaerHaa. ■ 

e) Hh aeTHaa, hh HeaeTHaa; *) HeaeTHaa; 3 ) hh aemaa, hh HeaerHaa; 
h) HeaexHaa; a) hh aeTHaa, hh HeaerHaa; n) HeaeTHaa. 

10.244. □ IlycTb T\ — nepHoa <J>yHKHHH / (x), a T 2 — nepHoa (JiymcaHH <p (x), 

t. e. /(x + Ti)=f (x) H ip (x + T 2 ) = <p (x). PaccMorpHM (JiyHauHio 

Q (•*)”/(■*)+9 (•*)■ IIpeanoaojKHM, hto Q (x) HMeeT nepaoa T) Toraa 
Q {x+T)=f (x+T)+(p (x + T)=f (x) + tp (x). Ecan T xpaTHO T\ h T 2 , t. e. 
T/Ti=n h TIT z =k, rae neN, ke N, to Q (x+T)=f (x+nT{) + (p (x+kT 2 ) = 
—f(x) + ip (x). 3HaaHT, b 3T0M cayaae T — nepaoa <J>yHicaHH Q (x). 

Tax, HanpHMep, ana <j>yHtutHH / (x) = sin 2x h q> (x) = cos 3x, HMeioumx cooTseT- 
CTBeHHO nepHoau T\ = n h T 2 = 2n/3, hx cyMMa Taxxe SBJixeTca nepHoaaaecKofl 
(JiyHxaHefl c nepHoaoM T—2n. 

Oanaxo mo*ho npHsecTH ripHMep <t>yHKi(HH, xoTopaa npeacTaBaaer co6oh 
cyMMy aByx nepHoaHaecux (JiyuiatHH, ho caMa He aBaaeTca nepHoaHaecxofi. 
TaaoBa (JiyHaipaa Q (x) = {x} + sin x, rae {x} — apo6Haa aacrb aacjia x. IlepH- 
oa 4>yH*BHH / (x) = {x} paBeH 1, nepHoa 4>ynxaHH <p (x) = sinx paBeH 2 n, bo 
(J jyaiaHa Q (x)=f (x) + <p (x) He HMeeT nepnoaa. Hthk, Ha nocraBJieHHbiii 
b ycaoBHH Bonpoc cneayeT aan. OTpHnaTejibUbiii otbct. ■ 

10.245. jt/3. 10.246. a) 6tt; 6) 3On. 10.249. a), 6) Cm. phc. P.10.40, a; b), r) cm. pHC. 
P.10.40, 6. 10.250. Cm. pHC. P.10.41. 10.251. Cm. phc. P.10.42. 10.252. Cm. pac. 
P.10.43. 10.253. Cm. pnc. P.10.44. 10.254. Cm. phc. P.10.45. 10.256. Cm. phc. P.10.46; 
/(n) = 0. 10.257. Cm. pHC. P.10.47. 



y 










a+p a—P a + p a + p 

2 sin —- cos-2 sin-cos-=0; 

2 2 2 2 


a+P ( a—P a+p\ a i+p a p 

sin --- cos --cos-1=0; —2sin-sin - sin -=0. 

2 \ 2 2 J 222 

IIpOH3BeACHHC p&BHO HyjIlO, eCJlH XOTfl 6u OAHH H3 MHOXHTejiefl paBeH Hyjno: 

a+P a+P 

1) sin-=0;- =nn\ a + B**2nn\ 

2 2 


a a 

2) sin - =0; -=w»; a=2n/«, P — jno6oe bhcjio; 

2 2 

P P 

3) sin - =0; - = wi; P = 2nn, a — Juo6oe ihcjio. 


Hm, nojiyaaeM oraer a+P=2nn; a = 2* rt, a pe R; p=2nn, a ieR (neZ). ■ 
10.260. (-1,25; -1)U(9, <x>). 10.261. [-9, -1](J[0, 1]- 

10.262. □ 06o3HaiHB flanHoe BhipaxeHHe aepea A, nepeiiaeM k apryMeary a/2 h 
BwnojiHHM cjieAywmHe npeo6pa30BaHHg: 

a # aa /a a \ 2 

cos 2 - + sin 2 - — 2cos - sin - I cos — sin - 

2 2 2 2 V 2 2) 

A= -=-. (1) 

a a /a a\ / a a\ 

cos 2 - — sin 2 - ( cos — sin - ) ( cos - + sin - ) 

2 2 \ 2 2/ V 2 2/ 


(a a\( a a\ 

Bupaxeme A onpeae.ieHO npa ycjiOBBH (cos— sin - I ( cos -+sin - MO. 

V 2 2 A 2 2/ 
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a a a a 

PeiiiHM ypaBaeHHa coS - ±sin - =0. Tax xax ctg - —m cyiuecrByer, to sin - 5 *0. 

2 2 2 2 

a a 

Pa3aejiHB o6e iacxH ypaBHeHHH Ha sin-, rioJiyaaM ctg-±i=0, OTnyaa 

2 2 

a 

ctg -= ± 1 =m. Htuk, Bbipaateraie A onpeaejieHO npa ycjiOBHH m# ± 1. flanee, 
2 

a a 

coKpaTHB npo6b (1) Ha cos - — sin - h pa3nejiHB hhchhtcjib h 3HaMeHaTeju> Ha 
2 2 

a 

sin - ^ 0, HaxoAHM 


a a a 

cos — sin - ctg — 1 

2 22 m -1 

A =-----. ■ 

a a a m + 1 

cos- + sin- ctg-4-1 
2 2 2 


10.263. □ Bupa3HM ctg (a + ji) aepe3 ctg a h ctg/i: 


ctg (a + P) = 


1 

tg (a4-/J) 


^ 1 1 

1—tgatg/? ctg a ctg /? ctgactg/J-1 
tg a 4- tg /? 1 1 ctg a 4- ctg fi 

ctg a ctg/i 


CoruacHO TeopeMe Baera, hmccm x, X 2 = ctg a ctg fi — q>§, * 14 -X2 = ctga4- 
4 - ctg /? = —p > 0, o™yna p< 0. Tsum o6pa30M, 
q— 1 l—o 

ctg (a + fi)= -=-. (1) 

-P P 


1 -q 

Tax xaic, no ycnoBHio, 0<a4-/i<n/2, to ctg (a4-/J)>0, t. e.->0. Ho p<0 

P 

a, 3Hawr, 1 —<jr<0, OTxyaa q> 1 (2). flajiee, nocxonksy ypaBHeHae 

x 1 + px + q = 0 HMeeT xopHH, sax-uoaaeM, >rro D—p 1 — 4^>0, t. e. q^p 2 /4 (3). 

1 — q 

ITrax, H3 (1) orieayeT, hto a + /?=arctg-, a a3 (2) a (3) — hto 

1<9<P j /4. ■ 

10.264. —Zy/5/5. 10.265. -23/36. 10.266. Tpa. 10.267. HeT. 

10.269. □ rpa4>axoM (JiyHXiXHH y = x 2 -x + 5,35 aanaeTcs napa6ojia, bctbh xoTopofi 
HanpaBJieHbi BBepx. 3xa <}>yHxiiHX npHHBMaer HaHMeabmee 3HaaeHne b sepmaHe 
napa6ojnj, t. e. b Toaxe x a =0,5, y, = V min = 0,25 - 0,5 4- 5,35 = 5,1 . HaflneM 

Tenepb o6jiacri> 3HaaeHHft (JiyHXUHH y = 2sinx4-3. Tax xax — l^sinxsjl, to 
— 2<2sinx<2, OTxyna 1 <2sinx+3<5, t. e. >w = 5. HTax, napa6o.ia pac- 

nojioxeaa He HHSxe npxMofi y = 5,l, a xpaBas y = 2sinx4-3 He Bhnne npXMoa 
y=5, t. e. 3 th xpHBbie He hm€iot o&hhx Toaex. ■ 

n nn 

10.270. ymai = 0,75. 10.271. y m „ = sinl. 10.272. y min = 2, y mM = 3. 10.273. x = -4—, 

4 2 

ne 2';y m j n =4. 10.274. y^^Jl npa x=—4-2»rn, neZ. 

4 
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Phc. P.10.48 Phc. P.10.49 

10.275. □ riycTb ABCD — HeTbipexyroabHHx; AC = m, BD = n (pHC. P.10.48). MMeeM 

S ABCD = S IABC + S *ADC= “ ACBK+- AC-DN, me BKLAC h DNLAC. 

riycrb LBOC— a; Toraa BK — BO sin x (h3 A BOK], a DN = DO sin a (b3 

1 1 

A DON). CneflOBarejibHO, S ABCD —- AC ( BO sin a + DO sin a) = - AC sin a x 
1 

x (BO + DO) — - run sin a. IIo3TOMy naomaab KenjpexyroabHHxa oxaacerca Ha- 

n6o,TbiueH, ecjiM sin a = 1, t. e. a — 90°. HraK, yxaaaHHbiM cbohctbom o6aaaaK>T 
MeThipexyrojibHmcH c b3bhmho nepnen/iHKynapHbiMH aaaroHaaaMH. ■ 


10.276. □ Tax xax sinx + cosx = v ^2 sin ^x+-^, 
= 2sin 2 ^x+-^. Ho O^jsin 2 ^x-f-^ 1, orxya 

o6aacxb 3HaieHHfi aaHHOft ifcyHXUHH — npOMexcy 

10.277. l-y/2, yjl\. 

10.278. □ B KOopaHHaTHOH naocsocTH xOy nocrpOHM i 


to y=(sinx+cosx) i = 


= 2sin 2 ^x+-^j. Ho 0=s|sin ^x-f-J^l, orxyaa 0^2sin ^ 
o6aacrb iHaseHHi} aamofi ({jyHKixHH — npoMexyrox [0, 2], ■ 


in 2 (*+-)« 2, 


□ B XOOpABBaTHOH OTOCKOCTH xOy OOCTpOHM TOHXy A (5; 12) H paCCMOTpHM 


Bexrop OA (puc. P.10.49). nycTb 3tot aexrop o6pa3yeT c ocbio a6cuncc >Toa cp. 

55 12 12 

Toraa H3 pHcywca bhaho, hto cos^ =—=====—, sin rp =—=====—, 

v/25 + 1 44 13 V25 + 144 13 

12 12 

tg ip=—, t. e. p=arctg —. npeo6pa3yeM aamyio (JiyHimHio Tax: 

/ 5 12 \ 

y=13 f— sinx—— cosxl = 13 (cos sinx—sin<pcosx)= 13 sin (x-tp), 

12 

rae <p = arctg— OseBaaHo, hto — 1 < sin (x - <p) < 1, OTxyaa - 13<y^ 13. ■ 

10.280. HeT. 10.281. a) Her; 6) hct; b) aa; r) Her. 10.282. 17. 

a b c 

10.285. □ CoraacHo TeopeMe chhvcob, hmccm -=-=- . H 3 nepBhix 

sin A sin B sin C 

a sin 2? 

aByx OTHOUieHHfi BupaacaeM b, a 03 nepBoro a Tperbero c: f>=- 

sin ,4 

asinC 

c= -. noacraBHB 3 th BbipaaceHHs b aeByw aacrb aoxa3biBaeMoro pa- 

sin^ 

seHCTBa, noayiHM 
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a (sin sin C)+b (sin C— sin/4) + c (sin A — sin B) = 
a sin B a sin C 

-a (sin/?—sin C)H-(sinC—sin/4)H-(sin A — sin B) = 

sin A sin A 

a sin B sin C a sin C sin B 

= a sin B—a sin C -I -asinB+asinC- =0, 

sin A sin A 


■rro h Tpe6oBajioci> yCTaHOBHTb. ■ 

1 ( a—b\ b 

10.286. □ H3 aaHHoro paBeHC-raa Bupa3HM cos C=- 1--—. C apyroa cro- 

2 V a ) la 

pOHM, no TeopeMe KocsmycoB HMeew c 2 = a 1 + b 2 — lab cos C. noacraBiiB Bupa- 

b 

xeane cosC b noc/ie/mee paBenctBO, nonyiHM c 2 =a 2 + b 2 — lab — — a 2 . 3Ha- 

2a 

HHT, C = fl, T. e. TpCyTOJIbHHK — paBH06eapeHHMH. ■ 

10.288. □ TpeGyt'TCa aoKaaaTb, hto 

ctg4ctg/? + ctgylctgC + ctg/?ctgC=l > (1) 

rfle A, B, C — yr/na TpeyrojibHma. Tax icax /l + /?+C = 180°, to 
C=180° — (A + B). riycTb C — Haa6o;tbiiiHH yrojr rpeyro.Ti,fm*a. Bo3mo*hu 
aBa cjiyiaa: 

1) Ecjlh C = 90°, TOvl+B=90° b B = 90° — A. PaccMOTpHM JieByio nacTb paBeH- 
CTBa (1): 

ctg A ctg (90° —/4) + ctg90 < ’ (ctg/i+ctg (90°-/!)) = 

= ctgv4tg.l+0 (ctg/i-i-tg/l) = l. 


3naHirr, b 3tom cjiynae paaencTBo (1) aepao. 

2) Ecjih Cit 90°, to jieByio Haora paseHCTBa (1) supa/iHM neper TaHreHCbi: 
1 / 1 1 \ 


—-+ ctgC(-H-. Ho ctgC = ctg (180°-(/l + B))= -ctg (A + B) 

tgAtgB Vtg/1 tg BJ 


11 XgB+XgA 

h Torjja aeBas nacTb paseHCTaa (1) npaMeT bjw--. 

tg/ItgB tg (A+B) XgAXgB 
Hcnojn.3ya ((lopMyay TaHreHca cyMMbi, no;iyHHM 

1 (1—tgiltgB) (XgB+XgA) 1 — 1 +tg/4tgB 

tgAtgB (tg^l + tgfl) tg/(tgB XgAXgB 


t. e. paBCHCTBO (1) Bepao a b 3tom caynae. ■ 

10.291. a) «<»; 6)«<»; b) □ b aanHOM cnynae 0<sina<l, 0 < cos a < 1, a noTOMy 
.1/3 . , 1/3 2 _ 

sin a>sin a h cos a>cos x. Cjiojkhb non.ieHHO nocjiejtHHe HepaseHCTBa, 
. i/3 1/3-2 2 * / , a / „ 

no.TyHHM sm a 4- cos a>sm a+cos a, oTicyaa v sm a + v 'cos a > 1 ■; 
r) «>». 


10.293. 0. 10.294. fla. 

10.295. □ npojiorapHifiMHpoBaB aaHHbie paBeacTBa no ocHOBaHHJO 10, no/iyaHM 
Igx— cos I, lgy = sin/. Toraa cos 2 /+ sin 2 (=lg 2 x+lg 2 y hjth lg 2 x+lg 2 y = 1. ■ 

2/3 2/3 n 3tga—tg 3 a 

10.296. lg u + lg v=l. 10.297. - + m, neZ. 10.298. tg3a=—-— . 

4 1 — 3 tg 2 a 

. h n 

10.299. □ Ec,th paBCHCTBO sin x+cos x = l aB.taeTca ToatnecTBOM, to oho Btjnoa- 
HaeTca b npa x=n/ 4. Toraa nojiyiHM 


flocjieflHee paBeHCTBO cnpaBezuiHBo tojd>ko npa n=l: ec.TH n>2, to (s/l)" > 2, 
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a ecjTH rt< 2, to {\/2) <2. 3Ha«tHT, h aaaHoe paBeacrBO TO*aecrBeniiO to.tlko 
ripn n = 2. ■ 

10.300. Ecjih k=0, to y> 1; ecjiH k=\, to 1; ecnH k = 2, to y= 1; ecjm k = 2>, to 

0<y«;l. 10.301. sin 2 6° = 0,5 (1 -J\ -sin 2 12°). 10.302. Mhh>-c. 

10.303. □ CHanajia ynpocTHM neByw aacTb naHHoro paBeHCTBa: 

sin 40° sin 40° 

loga sin 40° + logatg 40° — log*, cos 40°=log,-= 2 loga tg 40° = b. 

cos 40° cos 40° 


Tenept ynpocTHM acxoMyio cyMMy h nojiyiHM 

loga sin 50°+log,, tg 50° — loga cos 50° = 21oga tg 50° = 2 loga ctg 40° = 


1 

~2loga-21ogatg40°=-i. ■ 

tg40° 

10.304. □ Tax sax 0<tg40°<l, a tg70°>l, to ripa jik>6om a hhcjm loga tg 40° h 
logatg 70° HMewT pajHbje 3HaxH, t. e. loga tg 40° Toga tg 70° <0. 3HaMn i, aamioe 


4HC.T0 He cymecTByer. ■ 

10.305. □ Bocno.Ti>3yeMCH TeM, hto arcsin (sinx) = x, ecra — a/2<x^ Jt,/2. Orcjoaa 
HaxoAHM: /(l)=arcsin (sin 1) = 1, Tax xax 0 < 1 < n/2; / (2) = arcsin (sin 2) = 
= arcsin (sin (n —2)) = n —2, Tax xax n/2<2<n, a 0<n~2<n/2; f( 3) = a —3; 
/(4)=n—4;/ (5)=5 —2a;/(6) = 6 —2n;/(7)= = 7 —2ir. ■ 

10.306. x = 0. 

10.307. □ IIpH pemeHHH ypaBneHHa sin2x + 7cos2x + 7=0 6burn Hcnojn>30BaHu 

2tgx l-tg 2 ^ 

(JwpMyjiM sin2x =-— h cos 2 x = -—, xoTopue cnpaBefljiHBU npn 

l+tg 2 x l+tg 2 ^ 

n 

ycjiOBHH x=g- + im. Ilo3TOMy CHanajia hjckho 6buio noncraBHTi, 3HaMCHHH 
n 

x = - +wi b aaHHoe ypaBHeHHe. Toraa noaynHM sin (7t + 2im) + 7cos (n + 


+ 2nn) + 7 = 0; 0 + 7 (—l) + 7 = 0, t. e. x=- + nn — xopHH ypasHeHHa. riocne 

2 

3Toro caeayeT peuiHTb ypaBHeHHe yxa3aHHHM b ycaoBHH cnocoOoM h HaiiTH 
BTopyw cep wo xopHeft. ■ 

3 aMeiaHHe. IIOTepH xopaeH He npoH 3 ofifleT, ecim npHMeHHTb <J)opMynhi 
cHHyca h xocHHyca hbohhoto yrna. B btom cnyaae nony'iHM 

2sinxcos x+ 7 (cos 2 x— sin 2 x) + 7 (cos 2 x+sin 2 x) = 0; 

2sinxcosx+14cos 2 x=0; 2cosx (sinx+7cosx) = 0. 


Orciofla: 


1) cosx = 0; x=-+nn; 

2 


2) sinx+7cosx=0 (cosx#0); tgx+7=0; tgx= —7; 
x = arctg (— T)+nn = Tin — arctg7. 

10.308. □ Jins cpaBHeHHs sin 2x h 2 sin x HaxoflHM hx pa3HOCTb: 


.4=sin2x—2sinx=2sinxcosx—2sinx=2sinx (cosx— 1). 


Bocno.ib3yeMca HepaBeHCTBaMH — l<sinx<l a — l^cosx^l. BbiHHTaa no 
1 H3 Bcex nacTefi BTOporo HepaBCHCTBa, nojiyroM — 2<cosx— 1 <0. TaxHM 
o6pa30M, HMeeMt 


ecjia — l<sinx^0, to /< = 2sinx (cosx-l)>0, t. e. ecnH 2nn—n^x^ 
<2wi (n eZ), to sin 2x>2 sinx; 

ecnH O^sinx^l, to ^l=2sinx (cosx— 1)<0, t. e. ecjiH 27i)t<x^7i + 
+ 27t« (neZ), to sin2x<2sinx. ■ 
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3aMeianne. 3tot pe3yjB.Tax mo* ho HarasaHO npoajunocTpapoBaTb rpa$H- 
HecKH, nocrpoHB Ha oahom pacyHie rpacjmra >>=sin lx B y=2sinx. 

In n n n 

10.309. a) 2n/i- <x<~+2nn, ne Z; 6) «n—<x<-+jtn, neZ. 10.310. tga = 

6 6 6 6 


n n 

=2tg/?, ecJiH a#-+rai h B^-+im ( neZ ). 10.311. m= — 1/4, 3/ = 1/4. 

2 2 

10.313. □ PaccMOTpHM pa3HOCn> y— 2 h npHMeHHM ^opMyjiu noHn*enns creneHH: 


5 — cos lx a+b l+cos2x 

y-2 = (a-b) -+-—--2= 

2 2 2 

2a — 2b—2a cos 2x+2b cos 2x +a +b +a cos 2x + b cos 2x — 8 


4 

(3a— b — 8) + (3A—a) cos 2x 
4 


CorjxacHO ycnoBBio, >'—2=0 toxacctbchho, a 3 to bo3moxho, ecaa 
3(3—A —8=0, 3A —a=0. PeuiHB 3Ty cacreMy, hoxoahm a = 3, A = 1. ■ 

10.314. □ Caaaajia Bbipa3HM sin 3a iepe3 sin a. HMeeM 

sin 3a—sin /2a+a) = sin 2a cos a+cos 2a sin a = 

=2sinacos 2 a+(l — 2sin 2 a) sina=2sina (1 —sin 2 a)+ 

4-sin a (1 — 2sin 2 a)=sina (2 —2sin 2 a+1 — 2sin 2 a) = 3sina—4 sin 3 a. 

CjienoBaTejibHo, sin30° = 3sin 10°—4sin s 10°, oncy.na 3 sin 10°—4sin 3 10° =0,5 
aaa 8sin 3 10°—6sin 10° + 1 =0. ITojioxhm sin 10°=x a paccMOTpaM (JtyHKiijno 
/(x) = 8x 3 —6x+l. IlpH x=0,l nojiyiHM/(0,1) = 8 0,001 —6 0,1 + 1>0 (1), 
a npa x=0,2 nojiynHM / (0,2) = 8'0,008 — 6 0,2+1 <0 (2). Hi HepaBCHCTB (1) 
a (2) caeayer, hto xopein. (pyaxmiH f (x) cymecTByer a hto oh saujiioBcn Meacay 
0,1 a 0,2. HTax, 0,1 <sin 10° <0,2. ■ 

10.315. sin54°=(v / 5 + l)/4. 

10.316. □ HMeeM nx 2 — ±arccos 


H) 


, 2n 

+2nn am nx z = ±—+2nn, ne Z, t. e. 
3 


2 2 2 2 
=2/i±~, oncyAa x=± 2n±~. 3to bo3mo*ho, ecjia 2n+->0 a 2n—->0. 

3 V 3 3 3 

1 1 


HepBoe HepaBeHCTBO sunojiHaeTca npa a BTopoe — npa . OrcK>aa 

3 3 

caeayeT, tto b nepBOM cayaae n > 0, a bo btopom n > 1. Hxajc, nonyaaeM otbct: 


I 2 I 2 

xi = ± 2n -\— , rae neZ, n>0; xi = ± 2n — , raeneN. ■ 

V 3 V 3 

10.317. x=4n 2 , rae neZ a n>0.102318. x=0 npH aeR. 10319. [2 nn, n+2nn), ne Z. 

10.320. ( —+nn,~ + rail «eZ. 10321. 0; [ji/ 3, n/2J. 10322. -7/24.10323. -v/3/2. 
\12 12 / 

10.324. □ HMeeM 

sin ^arcsin cos ^arccos -^+cos ^arcsin sin ^arccos -^ = 


3 1 / 9/1 

h — /i— 

53 V 25 V 9 


1 3 + 8^2 


15 
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10.325. □ Tax xax arctg 1 = n/4< 1, a tg 1 >tg45° = 1, to tgl>arctg 1. ■ 

1 n 5 n 15 

10.325. □ HneeM 0<arctg-<-, 0<arctg-<-, oncyoa 0<arctg-+arctg -<n. 

4 2 8 2 4 8 

Mcnojibaya (JwpMyjiy TaareHca cyMMti flByx yrjiOB, nojiyaHM 


( 1 5 \ 

tg I arctg - +arctg - 1 = 


tg +arctg -^ + tg +arctg 
1 - tg +arctg tg +arctg 


1 5 
~ -t -- 

4 8 28 

-=—> 1 . 

1 5 27 
1 — — 

4 8 


n 1 5 

CjieflOBaTe.ii.Ho, - < arctg - + arctg ■ 
4 4 8 



n 2 2 

10.327. - <arcsin -+arccos -. 

4 3 3 

10.328. □ OpflHHara touch T a jihhhh TaHreH- 
cob ecib tga, a opflHHaTa touch P a ena- 

HHHHOH OKpyJKHOCTH eCTb an Ct (pHC. 

P.10.50). Tax xax, no ycnoBHio, 
tga = 2sina, to 05 = 1/2. Orciofla bh- 
Texaer cjieflytomHH cnoco6 nocrpo- 
eHHa: H3 touch B och Ox c KoopflHHa- 
toh 1/2 BOccraBHM nepneHflHKyjuip 
k 3toh och flo nepeceHeHHx c oxpyxHO- 
CTbio b Touce P a , a 3areM Toixy P„ co- 
eflHHHM c O; nojiyieHHbiH yroji 
P a OB = <X — HCKOMbIH. ■ 

10.329. 0,5. 

10.330. □ HbteeM 0<log73 < 1 =»0< 1 — 
—log7 3 < 1 =»0<0,5 (1 — log7 3)< 1 => 


Phc. P.10.50 


=*log,,7(0,5(l-log7 3))<0. ■ 


10.331. MHHyc. 10.332. MHHyc. 

10.333. OTax sax arctg2>arctg-^3, to arctg2> n/3 h, iHaufT, arctg2>l. Il03T0My 
lgarctg2>0. ■ 

1 la 

10.334. MHHyc. 10.335. a , rue a> 0 h a# 1. 10.335. 3. 10337. 12,5. 10.338. 4. 
ia339. 0. 


10.340. □ npoH3sefleHHe paBHo Hyjno, Tax xax cpeflH MHOXHTe.iefi ecrb uicjio 
lgt g 45°=0. ■ 

10.341. 0. 10.342. 0. 

10.343. 0,3010. 0 IIpHBecTH Bee mhojkhtcjih k ocHOBaHHK) 10. 

10.344. □ YnpocTHM HCKOMOe BbipaaceHHe: log236=21og26 = 2 (l + log23) (1); xpoMe 


21og 2 3 21og 2 3 21og 2 3 

Toro, log 12 9 = 21og l2 3 =-=-. ITo ycnoBHio, - =m. M3 

log 2 12 2 + log 2 3 2 + log 2 3 


atoro paseHCTBa HaxoflKM log 2 3 = 


2 m 


2—m 


-, rfle m #2. Tenepb noflcrasHM aaftflea- 


2(2+m) 

Hoe 3HaieHHe log 2 3 b paBeHCTBO (1) h nojiytHM log 2 36 =-, m±2. ■ 

2—m 

10.345. MHHyc. 

10.346. □ nocjco.TLKy 2<log 2 5<3, hhcjio log 2 5 ae aBJiaerca uejibiM. IIpeflnofloacHM, 
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hto log 2 5 = m/n, rae man — aaTypajibHbie HHcaa. CoraacHO onpeaeaemuo 
aorapH<t>Ma, 2™^"=5. Bo3Beas o6« iacTH 3Toro paBeacTBa b creneHb n, noay- 

m n 

HHM 2 = 5 , HTO BO3M0SCH0 TOJIbKO npH J»=n = 0, a 3TO npOTHBOpewr TOMy, 
hto man — aaTypaabHue HHCjia. IIoBTOMy hhcjio log 2 5 He sBaseTca apo6- 
HblM. HTaK, hhcjio log 2 5 — HppauHoaaabHoe. ■ 

10.347. PaBeHCTBO BepHO npn a = bj(b~\), rae A> 1. 

1 1 

10.349. □ HepaBeHCTBO 210&, -> 3 log„ - BepHO to.ti.ko Toraa, Koraa a> 1; b stom 

2 2 

1 1 

cjiynae log<,-<0 h npa coKpameHHH Ha log„ - 3 hhk yKa3aHHoro HepaBeacrBa 
2 2 

cjieayer n3MeHHTb Ha npOTHBonono*HbiH, b pe3yjibraTe Hero noayHHTCa Bep- 
Hoe HepaBeHCTBO 2 <3. ■ 

10.350. □ HrneeM: 

(1) 

( 2 ) 

(3) 


logftc ab = log*,, a +log*,, b; 


log ^ a 1 1 mn 

log A a=-=»logi, < .a = mlogi c A = m-= m-=-; 

log beb 1+logiC 1 n+1 

1 +- 

n 

log^ b 1 » 

l°gc*=:-=>log 6 ,.A=nlog 6c c=n'-- =--. 

logk-c n + 1 n + 1 


IIoflCTaBHB BbipaxeHHH (2) h (3) b paseHCTBO (1), noayHHM log fe ab - 

n (m +1) 

=—- I. a 

n + 1 


10.351. 1000* 
6) log 1/3 0,5. 


10.353. 


2 ^ 2+2 V 2 + 2 V2 + 2 +V32 + V 4 

2 


10.354. a) 0,8 


10.355. □ HaxoflHM Ig2 10 ° = 1001g2»100 0,3010 = 30,10. 3naHHT, hhcjio 2 100 co- 
aep*HT 31 amjipy. ■ 

10.356. -----—. 102357. 2 kb. ea. 10.358. c = 1000. 10.359. 2“ + 2 12 + 

A| _1 +A^"’4-... 4~b k 1 _ 

+ 2 10 + ... + 2 2 + 2°. 10.360. a-b. 10.361. *y = 0,5 ( 2a 2 2 (a* + A*)). 

10.362. □ HeTHoe hhcjio. He Kparaoe nerapeM, mojkho 3anHcan> b BHae (2n +1) • 2 = 
=4n + 2, neZ. H3 nocaeaHeS (JiopMy.Tbi BHaHO, hto bto HHcao npn aeaeHHH Ha 
4 aaeT b ocrance 2. IIpeanoao*HM, hto 4n + 2=p 2 — q 2 , rae peN h qe N, 
h paccMOTpHM caeayiomHe cjiynaH: 

1) Ecjih p a q — neTHHie HHCJia, to p 2 — q 2 — Qk) 2 — (2m) 2 = 4 (k 2 — m 2 ), t. e. 
npH aeaeHHH aaaaHHOro HHcaa Ha 4 s ocraTKe noaynaeTca 0. 

2) Ecan *e p h q — aeneTHbie HHcaa, to p 2 — q 2 = (2k+\) 2 — (2m + 1) 2 = 
=4 (k 2 —m 2 )+ 4 ( k—m ), t. e. 3aaaHHoe HHcao CHOBa Kparao neTbipeM. 

3) Ec.th, HaKOHea, oaHO H3 HHcea p h.th q Herao, a apyroe HeneTHO, to 
p 2 —q 2 =(2k+l) 2 — (2m) 2 =4(k 2 —m 2 )+4k+l, t. e. npH aeaeHHH HHcaa Ha 
4 b ocraTKe noaynaeTCs 1. 

HraK, hh npH k3khx peN h geN HHcao p 2 —q 2 npn aeaeHHH Ha 4 He aaer 
b ocraTKe 2, OTKyaa caeayeT, hto HHcao 4n+2 Heab3s ni eacraBHTb b bh ae 
P 2 -? 2 . ■ 
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10.363. 


s, V« su 


n it 

. 10.366. 7t/i<jc<-4-ii/i h it/i— <x<nn, neZ. 10.368. a% ot A pa- 
6 6 


BHO 6% OT a. 


10.369. □ IIpHMeM nepBOHatajibayw ueety 3a 100%. Toraa nocjie nepBoro camceBBi 
HOBaa qeHa oxaxeTCs paBHoft 100% —15% = 85% nepBona4a.n>Hoil. BTopoe 
CHHxeHHe ueau Ha 20% no OTHOineaHio k nepBOMy cocthbht 85% 0,2 = 17% 
ot nepB0Ha<iajn>H0ft uenw. Thkhm o6pa30M, nocjie BToporo CHmceHBa Hosaa 
ueHa 6 y.neT paBHa 85% —17% = 68% nepBOHanajibHOH. HTax, o 6 inee cHsctceHHe 
nenu cocraBHaeT 100% — 68% = 32%. ■ 


10.370. 3a 1,875 i. 10.371. 3a 7,5 h. 10.372. x=55. 

flj ~ha n 

10.373. □ a) HMeeM S„ = n 2 am - n = n J . Tax sax n#0, to a, +a„ = 2n, OTityna 

2 

a„ = 2n—a I . 3to .niHeHHaa (pyHsims othochtcjibho n h, 3HatnT, Taaas nporpec- 


cHa cymecTByeT. 

aj+a„ 

6 ) S„ = n 3 => - /i=/i 3 =>a„ = 2/i 2 — flj — KBanpaTHMHHa (pyaiajasi othoch- 

2 

Te.tBHO n; noa-roMy Taxoii nporpeccHH He cyuiecrByer. ■ 

10.374.3:6(1/2,2). 

10.375. □ nycrb 6,, b 2 , ..., — reOMCTpuHecxas nporpeccHS co 3/taMeHaTeaeM q 

b\ (q* — 1) 

h bhcjiom HJieHOB 2it; TOTfla --—, <?#1. flajiee, nycTb b,, 6 3 , .... 

q-l 

/)>-! — reoMerpHieacas nporpeocHS, cocTaBJieHHas hi uieHOB npeAtwymefl, 
pacnojioxeHHUx Ha aeneTHbix Mecxax; Torna ee jHaMenaTejih paBea q 1 , a hhcjio 

b\ 

HJieHOB n h, CiieAOBaTeJiBBO, S n — - - —;—, 9#±1. Tax sax, no yciiOBHio, 


S 2n = 3 S n , to nojiyiaeM ypaBHeHHe 
bx{q K - 1 ) „ 

Ha-^0, HaxOAHM q—2. 


9 1 

bi fe 2 "-!) 36, to 2 ”— 1) 


9-1 


OTKyfla, coxpaTHB 


9-1 

10.376. 1/(1 -2 X ). 

10.377. □ PacnojioxBM naHHue mcjia b nopajpce BoapacTaans: a<b<c. Ilpejniojio- 
xhm, <rro a, b a c — uieHU apHtJ/MerHiecioH nporpeccHH c pa 3 HOCTBK> d a ho- 
MepaMH n, m a p; Torna 

a = a n -a ] +d (n-1); 6=a m =a,+rf (m-1); c=a p =a, +d ( p- 1). ( 1 ) 


HaxogHM c—a = d(p—l — n+l) = d(p — n), c—b = d(p—\—m+l) = d(p — m), 
c—a p—n 

OTxy.ua-=-. Tax xax n.map — aaTypajitHue HHCJia, to p—n=Aet'i, 

c—b p—m 

c—a A 

p—m=BeTi a -=— (2). Pebchctbo (2) nora3braaeT, hto n, m a p moxho 

c—b B 

c—a 

noHo 6 paTb rax, hto6m nojiynanocb panHOHajiBHoe hhcjio - . TaxHM 06 - 

c—b 

pa30M, Ha nocTaBJieHHuft b ycjiOBHH Bonpoc cjienyeT iiaTb nojioacHTeJibHbifi 
OTBCT. ■ 
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2 3 c-a 3 8 

IlycTb, HanpHMep, a=~, b=~, c = 2. Toraa -=-=-; 3HainT, p—n = 8, 

3 2 c—b 3 3 

2 — 

2 

p—m = 3. nojio*HM, HanpHMep, p= 9; cjieaoBaTeatHO, n= 1, m = 6. IIoacTaBHB 

2 

3th 3Ha>jeHHa, a Taicace a, b b c b paBeHCTBa (1), nojiyHHM -=ai+0'rf, 

3 

3 2 1 

- = ai+5d, 2 = a l +8d. Orcwna HaxoanM a, =-, <7=- h ncuiyaaeM cjieayMmyw 
2 3 6 

2 5 7 4 3 5 11 

apHtJjMeTHaecKyK) nporpeccmo: —; 2; ... (b Heii nepBbiS, iurrufi 

3 6 6 3 2 3 6 

h BOCbMOH uiema — 3 aaaHHue panHOHajibHue Hucaa). 

10.378. 2,4. 

10.379. □ HaxoflHM pa3HOCTt 


yn+\-y n =- 


10(/i + l) + 7 10/1 + 7 10/i 2 + 10/i + 7/i—10/i J —7/t-10/i —7 


2(/t + l) 


2/1 (n+1) 


=-<0 npn jik>6om neN. 

2n (n+1) 

Hxaic, y „ + 1 -y„ <0; 3Hawr, y n+l <y„, r. e. nocjieaoBaxejibHOCxb y6braaeT. ■ 

10.380. a), 6) Bo3pacraKHiiHe; b) He MOHOTOHHas; r) yObiuaromaa. 

1 23.../1 1 

10.381. □ Hcnoiib3ys onpeaeaeHHe (JiaKTopHaiia, naxoauM---•=-. ■ 

n\ (n+ 1 — 1) n 

10.382. (/i + 3)/(/i+1). 10383. (« + 2)/(/i + l). 10.384. l/(/i + 2). 

10.385. □ OneHHM aeByio xacxb JtoKaabTBae.Moro HepaBeHCTBa: 

111 1 11 1 

/ (n) =—I-I-h... H— = 1 H-H-1-... H-< 

1! 2! 3! n< 12 123 1 23. ..n 

1 1 1 

< 1 +- + — + ...H -. 

2 2 2 " 
a z 2 

HocaeaHee Bbipa*eirae npeacxaBasex co6oh cyMMy n uieHOB reoMexpHsecnoH 
nporpeccroc, 3HaMeHaTejib xoxopoft paBea 1/2. CjieaaBaxejibHO, 

1 1 

1-- 

2" 2 1 

f(n)< -= 2-—<2 npn jiio6om /ieN. ■ 

1 n 

1 n 


10.386. □ HMeeM 

11 111 1 

/ (n) =-1-(-...4—-1-H...4-< 

M n 2 2 2 3'3 


1 1 

<-1-h... H- 

1-2 2 3 (/i 


2—f + --- V. - 1 • 

-l)zi \ 2/ \2 3/ \/i— 1 nj n n 


Hxax, mm aoKaaajm, hto /(n) <- 
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10.387. □ Taic sax nacaa p h q — npocrue, to ohh sb-udotch HeneTHbiMH. CaeaoBa- 
Tejihao, 

p 1 — q 1 = (2n + \) 1 — (2k+\) 2 = 2 (/i+/r+l)'2 (n-&) = 4 (n + fc+1) ( n+k-2k) = 

— 4 (n + 1) (n + fe) — 8 (rt + fc + 1) fc (a ^ 2, fc ^2). 

3aMerHM, tto (n+fc+1) (n+k) — sto ripon3aeaeHne nByx nocaeaoBaTeabHiJx 
HaTypajibHux HHcea; 3HaHHT, oaho h3 hhx spaTHO 2, t. e. nepBoe cjiaraeMoe 
aenHTca Ha 8. BTOpoe caaraeinoe raK*e upamo 8, t. e. p 2 —q 2 aeaHTca aa 8. 
Ilycn. hhcao p HMeeT bha p=3r+ 1, rae p> 3, t. e.-r>l. Tax aaa p aoaxcho 
6tJTi> HeaerawM, to r=2m'(meN), OTxyaa p=6m+1. AHaaoranHO ycTaHaBJia- 
BaeM, tto q = 6l+\. TaKHM o6pa30M, p 2 —q 1 = (6m +l) 2 — (6/+1 ) 2 = 36 (m 2 — 

— l 2 )+12(m—t), OTayaa bhaho, hto p 2 —q 2 AeaHTca Ha 3. HTaic, p 2 -q 2 
aeaHTca Ha 8 h Ha 3, t. e. Ha 24. 

A ah noaHOTbi aoKa3aTeatcrBa caeayeT paccMOTpen> eme caynafi, aoraa 
p= 6 m — 1 a 9 = 6 /—1. B btom GJiynae noaynaeM tot ace peay.itraT. ■ 

10.390. □ Tpe6yeTCa aoaa3aTi>, hto 

S (n) = i 3 -t-3 3 + 5 3 +-...-t-(2n —l) 3 = n 2 (2n 2 -l). 


Bocno.ii3yeMca MeroaoM MaTeMaTHnecicoH hhh>tcuhh. ITpa n— 1 yrBepacaeHHe 



cnpaaea-THBo. 

npeanoJiojCHM Tenept., hto yrsepacacHite sepHO tipa rt — k, t. e. 
5 ( k)=k 1 (2k 2 — 1), h aoicaaceM, hto oho BepHO h npa n = k+ 1, t. e. 

5(Jt+l) = (A: + l) 2 (2(A:+l) 2 -l) = ( i fc 2 +2A:+l) (2* 2 -H4A1) = 

= 2** + 8/e+llit 2 + 6*+l. 

^eficiBHTeatHO, 

S(A:+1)-$(*) +(2 (*+l)-l) 3 = fc 2 (2* 2 -l) + (2*+l) 3 = 

= 2k* - k 2 + 8k 3 +1 2k 2 + 6k +1 = 2k* +8fc 3 +11 k 2 + 6k + 1. 

HTax, H3 cnpaBeaaHBOCTH paBeHCTBa npa n — k caeayeT ero cnpaBeaaHBOCTb 
b npH n=k+ 1. CoraacHO npnHimny MaTeMaTHHeacofl HHayauHa, 3axaK>HaeM, 
HTO pHBeHCTBO BepHO npH AK)6oM HEN. ■ 

10.395. □ CHanaaa aoaaxeM, mo |ai + « 2 |<|ail + |« 2 |. A™ stoto paccMOTpHM pa3- 
aHHHue caynaa caoxeHHa AeficTBHTeabHMX nacea: 
ecaa a t >0 a a 2 >0, to |aj+a 2 | = |«j| +|a 2 |; 
ecaa <0 a a 2 <0, to |bi +a 2 | = ]a 1 | + |a 2 |; 

ecaa xj a a 2 HMeiOT paaHue 3HaKH, to |ai + « 2 |=||ai| —|a 2 ||<|ai|+|a 2 |. 

Haas, aepaBeHciBO |atj H- a 2 | < jajj -t- |a 2 | BepHO. 

AoicaaceM Tenepb, hto |«j + a 2 +... + a»|<|*i| + |a 2 | + ... + |«n|. A- 1 * caynaa n = 2 
3TO TOOL ICO HTO aOKa3auO. IIpeAnOaOXHM, HTO BepHO HepaBeHCTBO 
|«i + a 2 +... + a*|<|ai|+|o 2 |+ ... + |a*|, h aoicaxeM, hto Toraa Bepno h HepaseH- 
ctbo |ai + a 2 + ... + o*: + i|<|Bi| + |B 2 |-l-... + |b* + i|. HMeeM 


|oj + o 2 +... + a*+11 < ! a i + *2 + - + “iti +1«*+ i I < 

< 1*11 + l * 2 l + -- + 1**1 + 1 “*+ 11 . 

t. e. H3 cnpaBeaaHBOCTH HepaBeHCTBa npa n = k BbiTeicaer ero ctipaBeaaHBOCTb 
npa n=k+l. B caay npHHuana MareMaTHHecKoa HHaymoiH 3axaioHaeM, hto 
HepaBeHCTBO BepHO npa aw6oM neN. ■ 



TJIABA 11 

HAHAJIA MATEMATHMECKOI O AHAJIM3A 


11.001. -3.11.002. 0,8.11.003. 0.11.004. -145/42. 

11.005. □ HHC.iHTe.ii, a 3BSMeaa.Tem, oobhou apo6a npeacraa.iaioT co 6 oh eba3- 
paTHTOble (jjyHKUHH OTHOCHTftaiHO yj X. HMeeM 

(yJx + 2) \yJx—2) yjx + 3 5 

lira -—=-— -= lim —=—=— = -5. ■ 

*-*• (y/x-3) (Jx-2) x^Jx-3 -1 


11.006. 1. __ 

11.007. □ PavioxHM iHaMeHaTera, flpo6n aa MHOatHTejm: 3 >/x 2 +2 *yjx —3 = 

= ( 3 % /x— l) 2 +4 *yjx— 4=( 3 - v /x— 1) 3)- Tenepb, coKparaB apo6b aa 

3 - v /x— 1 #0 rrpa x-*0, naxomiM lim——— =0,25. ■ 

x-*i 3 yJx-\ r-3 


11.008.-1.11.009.1,5. _ 

11.010. □ yMHoacPTB HHCJisrTenb h 3HaMeHaTejii flpo6a aa {-Jlx + 3 +1) (y/5+x+2), 

no.iyiHM 


(2X + 3-1) (V5+X + 2) 2 (x+1) (y/5+x+2) 

lira- .7," —— = lim-=====- 

> (5 + x-4)(V2x+ 3 + 1) x —1 (x+1) (^2x4-34-1) 

2(V5 + x+2) 2'4 
= lim --===—~ =—=4. ■ 

*-•-1 , v / 2 x +3 + l 2 


11.011. □ HaxoaHM 

x 2 +x—12 1 x*—16 2 1 

lim — -= 2 - (1), 5 + lim- =5-2- = 2- (2). 

x-3 3x—9 3 or —2 8-x 3 3 3 

M3 (1) h (2) cjieayex, tto aaHHoe paBeaCTBO BepHO. ■ 

11.012. BepHO. 11.013. HeBepHO. 


y/3x~5~l 3 ’,/x+l-l 

11.014. □ Mmccm lira-= -. JJm HaxoacaeHHS lim- aomhoxhm 

x~*2 x-2 2 jt-.o X - 

HHCjmTejib h 3HaMeHaTe.ib hh HenoaHHH KBa«paT cyMMU MHce.i 3 v /x+ 1 h 1: 

( Vx + 1) 3 -! 3 1 1 


lim 


- = lim 


x-*o x (\/(x+ l) 2 + 3 >/x+l +1) x~*o 3 v / (x+l) 2 + 3 Vx + l + l 3 
f 3 1a 

HTas, nojiyaaeM HepaBeHCTBO-< cos —, KOTOpoe HeBepHO, nocKOJibsy 

2 3 10 

n 

cos — <1. ■ 

10 

11.015. HeBepHO. 11.016. HeBepHO. 11.017. Bepso. 

11.018. □ HaxoflHM 

x 3 —8 
lim 


(x-2) (x 2 +2x+4) x 2 +2x+4 

lim--= lim-= 1,5; 


x-*2 X (x 2 —4) x ^2 x (x—2) (x+2) x _2 x (x+2) 


509 



2 +1 — 16 -l -4-16 4 (2*—4) 4 

lim-= lim -= lim-= lim-= 0,5. 


4 — 2 4 


(2 ) — (2 3 ) 2 (2 -4) (2 +4) 2 +4 


Kt&k, no.iytaeM 1,5—0,5=1, t. e. aaimoe paBeHCTBO BepHO. ■ 
2.-3 

11.019. y' =—= + 7x 2 sjx -. 11.020. a) y' = 6 x (x 4 -x 2 +l ) 2 (2x 2 -l); 6 ) y' = 

V* * 4 

2x 3 — 6 x 2 + 6 x—1 4sin2x 


11.021. a) y’-. 


6 ) / = - 


12 


(x- 1) 2 ' ' (1 +cos 2 x) 2 ’ '' (x- 10 ) (x+ 2 )lnl 0 

2x ( 6 x—7) x 

11 . 022 . a) y' = - ■====. _ =.. ; 6 ) y' = e (sin 2 x + sin 2 x+ 1 ). 


3 V(4x 3 -7x 2 +l) 2 


.l / 3 


11.023. □ a) 3anHineM aamyio (JiyuKiuno b Bane y=(x 2 —1) (x 4 — 1), OTKyaa 

(^~D _ 

2x (x 4 -l) 


1 — 2/1 !/1 
y'=-(x 2 — 1 ) 2 x (x 4 —l)-i-(x 2 — 1 ) 4x 3 = 


3 3 v / (x 2 -l) 2 


6 ) y-— 

V * 


+4x 3 3 v /x 2 — 1 = 


2x (x 2 —1) (7x 2 + 1) 


3 3 V(x 2 -l) 2 


x 2 — 1 


x’-Sx 2 , 3 >/(l —x) 2 2 3 Jx 1—3x 

11.024. a) y'=e (3x 2 — lOx); 6 ) y’ -- 


11.025. a) y' = 


5x + 2 
3 Vx’ 


iJx+x 1 2 

11.031. a) y'm — 


=J 6 ) y'= — 


x ' vV~ 2) 3 x 

=3x 2 cos2x—2 (x 3 + l) sin2x; 6 ) y'=2sin2x. 11.033. a) y' = 


y/2 — X 


3 V * 2 3 3 v/l-x 3 3 v/x 2 (1 —x) 

8 1 1 

6) y'=—-—. 11.026. a) y' = 2xcos - + sin 

sin 2 4x xx 

1 cosx 

6) y'=l +cos2x. 11.027. a) _y'= — 3sin 6x; 6) y'—- sinx.11.028. a) y'= ---; 

2 cos 2 (sinx) 

tg 2 x ,- 1 

6) y ‘=——. 11.029. y'=2x 2 —2xVx 2 —1 —1. 11.030. a) y' = -==; 6) y’ = 

X 2 y/x 2 +4 

=. 11.032. a) y' = 
2 

5x 2 +1 1 

—=— ;6)y=-. 

V(3x 2 + 1) 2 * 

11.034. x = e~ 1 . 11.035. (-oo, 0)(J (0, 5/2). 11.036. [-4, -3], 11.037. x, =3, x 2 =4. 

X X+l—X 

11.038. □ CHaiajia HaxoaaM /'(x)=—=+2- 

Vx 2 + 3 (*+»* Vx 2 + 3 (*+1) 2 

1 2 

nept, nojiaraa x= 1, nonyaHM/' (1)=-+- = 1. ■ 

11.039. 4/9. 11.040. 2/3. 11.041. -2. 11.042. 1/8. 11.043. 1/8. 11.044. -2. 11.045. 0. 
11.046. □ HMeeM 

— sinx (1 + sinx)~cosxcosx —sinx—sin 2 x—cos 2 x 
/' (x)- 


X 2 

= 4- --. Te- 


(1 +sinx) 2 


(1 + sin x ) 2 


—(1 +sinx) 


1 


( 1 +sinx ) 2 1 +sinx 


,7t\ 1 
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11.047. 1. 11.048. 1/30. 11.049. 39. 11.050. 7/6. 11.051. 1. 11.052. -1/2. 

11.053. 31n2. 11.054. 3^2/8.11.055. 0,5In2. 11.056. -3.11.057. -1.11.058. 2/Jit. 
11.059. 1. 11.060. a) f" (x) = 21nx+3-4cos2x; /' (l) = 3-4cos2; /' (n) = 21n it- 1; 
2 1 x 2 1 /ji\ 4 1 

6) /' (x) =-sin-; /'(3)=-sinl; /” - =-. 11.061. y' (0)<0. 

x 9 3 3 9 \2 / Jt 18 

11.062. y6uBaeT ot 1,5 no 0,25. 11.063. { — 8, 8], 11.065. Bo3pacraeT ot 0 no ln9. 
11.066. [-1,4] h (-1,4). 11.068. a--l, 6 = 1. 

11.069. □ HaxoaHM /' (x) = 5cosx — 3 sin x, /'(0) = 5. CoraacHo ycjiOBHio, HMeeM 

( x\ X X 

1 —2sin 2 - )—6sin - cos -=5=> 

2/ 2 2 

X ( X x\ X XX 

=> — 2sin - 5sin - + 3cos - =0, oncyaa sin - = 0 jih6o 5sin - + 3cos - = 0. H3 

2 V 2 2/ 2 2 2 

nepBoro ypaBHenaii no.iysaeM X|=2 nn, ne Z, a H3 BToporo x 2 = 


= 2arctg | 


j+2nn = 2roi —2arctg neZ. 


11.070. x, = -7/3, x 2 = 0. 11.071. g‘ (0) = 0. 

11.073. □ Hto 6 m (JiyHKUM /(x) 6biaa na<}>4>epeHnHpyeMa b Toaxe x=0, hojuxho 

Bbino.iaarbca paBCHCTBO /’(0) = lim f (x). Ecaa x>0, to /'(x) = 

x-»0 (x<0) 

= — psinx+^cosx, t. e. /' (0) = 9 ; earn *e x<0, to /' (x)=p 
r lim /'(x)=p, OTxyaa cjieayer, iTop=^. OaHaxo, no ycjiOBHio, h, 

x-*0 (x<0) 

3Ha<?HT, npn x=0 aaHHaa (JiyaxunH ae aa4><t>epeHiiHpyeMa. ■ 

11.074. □ flpia ypaBHeHH x 0,5 (x — cosx) = 7,8 (1) pacCMOipaM (JiyEKuaw 1p (x) = 
=0,5 (x 2 —cos x)—7,8. Hanae.M 3aaxn <p (2n) a <p (3n). HMeeM ip (2n) = 
= 0,5 (4n 2 —1) —7,8 = 2n 2 —8,3; Tax xax 3<«<4, to 18<2n 2 <32, t. e. 

(2?r) >0; aHajiorHBHO, q> (3n) = 4,5n 2 — 7,3, t. e. q> (3n)>0. TaxaM o6paaoM, 
Ha [2n, 3 71 ] 4>>’hxhhji <p (x) HenpepuBHa, B03pacraeT (coo6pa3HTe, noaeMy) a He 
MeHseT 3Hax na xomiax HHTepBana; 3Ha*urr, ypaBHCHae (1) na [2n, 3n] He a.MeeT 
xopHefi. npOBeja aHajioraHHije paccyxcneHas jvm ypaBHeHHs /' (x) = 7,8, 3 a- 
KjnonaeM, hto Ha npOMexyrxe [2n, 3nj oho HMeeT no xpaftHefi Mepe oohh 
xopeiib. ■ 

11.075. a >3. 

11.076. □ riepBaa cyMMa — sro cyMMa n 'meHOB reoMerpanecxoa nporpeccaa, y xo- 

x (1-x") 

TopoH b i=x, q = x h x 5 * 1, t. e. S„ = -. Btopaa cyMMa npencraBJiaer 

1—x 

co6oii npoH3BOAHyio ot nepBoa cyMMti. CjieaoBaTenbHO, 

' (l-(n+l)x' , )(l-x)-x(l~x'’)(~l) 

5n 0-*) 2 


, ..." / n+1 n+1 

1 — (n+l)x — x+(/i + l)x -t-x—x 


1 — (n +1) x +nx 
(1-x) 2 


(1-x) 2 (1-x) 2 

11.078. a>4. 11.080. p>\. 

11.083. □ HMeeM j''= v /, 3cosx+sinx=2 ^sin - cosx+cos- sinx^=2sin ^-+x^. 


M 3 ypaBHeHHa sin 


io (H' 


• 0 HaxoflHM x- - 1 -nn, neZ. flanee pcinaeM 

3 


<11 



H3 HHX BbmOJlHHeTCJI, 


HepaBeHCTBa sin ^-+x^>0 h sin^-+x^<0. IlepBoe 

it lit 2 n 5n 

earn 2nn—-<x<- —1-2 nn, a BTopoe — ecra — +2nn<x< — + 2twi, ne Z (pac. 
3 3 3 3 

/ « 2n \ 

P.11.1). Hrax, AaaBU ((lyHKUHs B03pacraer Ha ( 2nn —, — +2nn ) h y6biBaeT 

V 3 3 } 

(2 n 5 n \ 

Ha ( — b2nn, — b2nn ), »sZ. ■ 

\ 3 3 ) 



11.084. Boapacraet Ha (— oo, —1/2), y6biBaer aa (-1/2, oo). 11.085. BoapacTaeT Ha 
(1, 3), y6iiBaeT Ha (-oo, 1) h Ha (3, oo). 11.086. Bo3pacraeT Ha ( — 6, 0) h Ha (0, 2), 
y6biBaeT Ha (—oo, —6) h Ha (2, oo). 11.087. Bcwpacraer aa (—oo, 1) H na (2, oo), 
yOuBaeT Ha (1, 2). 11.088. BospacTaeT Ha (— oo, — 1) h Ha (1, oo), y6uBaer Ha (— 1, 0) 
Hy Ha (0, 1); / (x\)<f (xi). 11.089. Bo3pacraer Ha (1, oo), yOuBaer Ha (0, 1); 

/(*z)>/(*i)- 


11.090. □ CHaiajia aaxoaHM 3HaieHns y Ha KOHiiax npoMearyrxa: y (—2)= — 24, 
y (2)=4. Terieph HaitaeM KpHTHiecKHe tohkh, npHHaane*amne npoMexyrxy 
[—2, 2]. HMeeM y' = 3x 2 — 6x + 3=3 (x— l) 2 ; ypaBHeHHe y' = 0 HMeeT xopeHb 
x = l, apHHBMy (1) = 3. CpaBHHBai M«Ay co6oh 3 HaaeHHS y (—2), y (2) h y (1), 
3aunoaaeM, tto y MXM =- -24, y HaH 6 = 4. ■ 


11.091. ynaax — 0, yHa»6—1^* 11.092. yjajai — 1, _Vnan6 —3. 11.093. yntWM 10/3, 
y— - 2. n.094. ynmM — 1 > y„«*6—2,125. 

11.095. □ CHaaajia BafiaeM 3HaaeHHs / (x) Ha xomiax npoMearyrica: /(0)=0, 
/ (n/2) = 0. flaaee HaxoaHM 


2 cos 2x sin 


f(x)= 




PeuiHM ypaBHeHHe/' (x) =0. HMeeM: 
cos 


2xsin (-+x ) + cos2xsin (-+x )—sin2xcos (-+x)=0; 

\4 / \4 / \4 / 

;os 2x sin ^-+x^ + sin —x^ =0; cos 2x sin ^-+x^ + cos =0, 

in^-+x^0; cos2x+ctg ^-+x^=0. 
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Tai Kaic 


sin 


(H 


ctg 


cos 2x 
[ + sin 2x’ 


to b peayjftTare npaneM x ypaBHeraw cos2x (\ +——)=°- CneflosaTe- 

*? i sin lx ^ Tift 

rn.no, cos2x=0 jih6o -— = <>. Ha nepaoro ypaBHenH* aaxoaHM *=-+“, 

neZ a BTOpoe He HMeer peuiewift. npoMeacyncy [0, n/2] npnHa/yie*HT tojimo 
Z Koxoporo / (ti/4) = 1. Hxas, ucynaeM otbct: y*a™ = 0, 

^hhh6 = 1 ■ ® _ r 

11.096. y mHM =0, ^6 = 30/8. 11-097. a) ^ = 0,8, wl; 6) >W.= W 5 - 
y HaH 6 = 2/3. 11-098. y BiHM = l, y m 6 = *l 2 - H-099. y H1HM = l. >W.6 = 2^3/3. 11.100. 
>Wm = 0.5, jw-0,75. 11.101. yml —*l4. 6=^/4. H.102. a) 

>W.6 = 1.25; 6) y HaJW = l, _J- M h6=1.25. 11.103. a) y Halw = 1, y^e-V 4 / 3 , 
6) y„^ = 3 0/2, y TOH 6 = Vl.8- H.104. a) y HSHM =-1,5, >W,6=7; 6) y M ™ = 2,5. 
y H «6=9. 11.105. a) yH«HM = 5,y«H6 = 12; 6) y MaM =-l/64, yH^6 = 0. 

11.106. □ HaxoAHM/ (x) = 2 Vx, ln2 ? x"‘ /3 ;/' (x)#0 np H .tk,6o M x; y' ae cymecx- 

I)'S H x6[-8, -1], to /(—8)=2*= 16, /(—1) = 2; anaTHT, y MHM =2, 

y«an6 = ^6. 

6) Ecjih xe[-l, 1], to/(— 1)=2, /(1) = 2, /(0) = 1, oxicyfla ^ = 1, ^6- 

11.107. a) yKMM = 3, y M a6 = 5; 6) yBa™= 1, >Wji 6 = 5. 11.108. y m HM-2, yH»a6-2e 1. 
11.109. □ HMeeM /(0)=0,/(n/2) = 0. ftuiee naxo/utM 

- 1 

v'= - sin x ,/sin x-t-cos x -== cosx= 

y 2vsinx 

cos 2 x—2sin 2 x l-3sin 2 x 


2v/sinx 2 V® 


, 1 1 1 

TaicHM o6pa3OM,y' = 0, earn sin 2 x=- - sin x = ±—^ => x = ± arcsm - = + nn. 

neZ npoMe*yT*y [0, n/2] npHHafweacHT tojimco x=arcsin —=. B pe3yjibTaTe 

yj 5 


nojiyiHM / ^arcsm J 1 3^3 a/ 3^/3 


2 ,/2 -3-W 


- 3TO HaH6ojn>- 


rnee 3HaieHHe/(x) aa [0, n/2]. - 

„ „ nrrnenveM noBeaeHHe (pyHKUHH / (x) npn cTpeMJieHHH x * Hyjno 

11.110. □ CHaiaJia Echh x->0, to /(x)-» + oo; ecjm x-*n, to / (x) -♦ + co. 

cnpasa h x n _ 
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Tenepb aaxoAHM 

,, , A ■, 2 + cos * -sin J x-(2 + cosx) cosx 2 (2 + cosx) (-2cosx-1 ) 
J \a) *• . ; --=-—--. 


3HaiMi , f (x) = 0, tcjm 2cosx+ 1 =0, orxyna x — ±- + 2nn, n eZ. npoMexyriy 
(0, rt) npHHajuearHT tojibko x =2n/3. OKOHwaTe.TbHO nojiyiHM 

/T—\ zn . / r\ c\\ -t J 




3 — rro HaHMeHbiuee 3HaieHae / (x) Ha (0, n). 


11.111. yiuain ~ / (0) — 2. 

11.112. O riycn. x — nepBoe cjiaraeMoe; xoraa 18— x — BTopoe cnaraeMoe. Co- 
rnacHO ycjiOBHio, nonywM ^ymcmno S (x)=x 2 + (18-x) 2 , me, no CMhicny 
3anaiH, 0<x< 18. HaitaeM HaHMeHbiuee 3HaHeime S (x). HMeeM 
S' (x) = 4x— 36; S' (x) = 0 npa x = 9; eoiH 0<x<9, to S' (x)< 0; ecnH xe 
9<x<18, to S' (x)>0. HTax, x=9— Tonica MHHHMyMa S (x) h, 3 HHHirr, 
xaxaoe H3 cnaraeMux paBHo 9. ■ 

11.113. 40; 60; 80. 11.114. 0,5. 

11.115. □ IlycTb x h y (puc. P.11.2) — jiHueiiHbie pa3Mepu yaacTKa (b Merpax); 
Toraa uiomaAb ynacrxa ecrt xy =294, OTxy.na y = 294/x. /Ti rana Bcero 3a6opa 

588 3x J + 588 


Bfcjpa3HTca <j>yHKUHeff / (x) = 3x + 2>> = 3xH--- 

x 

3x 2 — 588 

aaflaiH, x>0. /lajiee HMeeM/' (x)=--—-, ot- 

x 2 

xyw f (x) = 0 npa x=«14 (nocxojibiry x>0). Earn 
0<x< 14, to/" (x)<0; ecjm xe x> 14, to /' (x)>0; 
nosTOMy x=14 ecrb TOaxa MHHHMyMa (JiyuKUHSt 
/(x). B pe3yju,TaTe nojiynaeM otbct: 14x21 m. ■ 
11.116. 18 «m^ 


-, npHHeM, no CMbicay 




Phc. P.11.2 Phc. P.11.3 

11.117. □ IIo ycnoBHio, AB=2A cm, LA =60”, OTxyna LB = 30° (phc. P.11.3), 
nycn. xzy — .THHefaije paaMepu npgMoyrojibHHxa MNKL (b caHTHMCTpax). 

Bupa3HM y iepe3 x. H3 txKBL: BL = KL ctg 30° = x-J~h\ H3 lMNA: 

r 3 J5 

AM=MNcXg60°-x —; Toraa y = ML=AB~BL-AM=2A~xJ]>~x~^ 
3 3 

4x/3 

— 24 - -j— n.iomaab np«Moyroju>HHKa MNKL Bhrpa3HTca <}>yHKUHeft 

_ ( 4x v /3\ 4 x 2 sfl 

S (x)-xy-x ^24-— J=24x --—. ftuiee HMeeM S' (x)-24—~ x. 
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oncyaa S' (x) = 0 npa * = 3^/3. Ecjih x<3^3, to S' (x)>0, a ecaa x>3 s /i, to 
S' (x)<0, t. e. x—3 y/i —TO*uca MaxcaMyMa S (x). MTax, noayHaeM otbct; 
3^/3 X 12 CM. ■ 

11.118. □ IlycTb BC=a, AFLBC a AF=h\ 

BMNK — napaaaeaorpaMM, b xoTopoM 
MN=x (pHC. P. 11.4). HMeeM S S m NX = 

—MNLF. Bupa3HM LF >jepe3 x; Tax xax 
MN AL 

AMAN~ ABAC, 


TO 


HJ1H 



BC AF 

x h — LF h (a—x) 

- =-, OTxyaa LF= -. n.iomaju. 

ah a 

napa.T.ie.TOrpaMMa BMNK Bfarpaacaercs <J>yH- 
h (a—x) h 

Kimeft S (x) = x-- (ax — x 1 ). flaaee B 

a a 
h 

HaxoflHM S’(x)=-(a—2x), oTsyaa 
a 

S' (jc) = 0 npa x=a/2. Ecjih x<~.a/2, to S' (x)> 0; ec.tH ace x>a/2, to S' (x)< 0, 
t. e. x=a/2 — TOHKa MaxcHMyMa S(x). Hraic, ruiomaai. napaaaeaorpaMMa 
SBJiserca Haa6oahiijeH, ecaa ase ero CTopoau upeacTaBasuoT co6oa cpeanae 
jihuhh aanHoro Tpeyroai.HHKa. ■ 

11.119. IIpaMOyrojibHMH rpeyrojiiuHK c ketctom a. 11.120. 100 cm. 11.121. 12 
H 9 cm. 11.122. 12 h 9 CM. 

11.123. □ BpeMs, 3a xoTopoe neiocnne/rncT aoroHHT nemexoaa, cocraBHT 6/9 = 

62 (6 2\ 

= 2/3 (h). flo BCTpeiH neiuexoa 6bia b nyra - +- ( 1 ) a nponiei v ( —I— ) (km). 

v 3 \v 3/ 

3tot ace iiyTb ohh ripeofloaeaa oSpaTHO c oaHHaxoBoa cxopocrbio 4 km/h 


h saTpaTHiH BpeMS 


■(H) 


(h). Toraa BpeMs, 3 aTpaneimoc neuiexoaoM aa 


BCjo nporyaxy, BijpaiHTca (JjyHKuaefi 


6 2 

1 (v)=-+-+- 
v 3 

HaxoflHM 


e-3 


6 2 3 v v 2 + 13v + 36 

=-H— 1 — 1 —=-, rae v>0. 

v 3 2 6 6v 


l' (v) = 


(2v+13) v-(v 2 + 13v + 36) v 2 —36 


6v 2 6v 2 

oncyaa l' (v) = 0 npa v = 6. Jlerxo ycTaaoBHTb, hto v = 6 
<j)yaxuaa t (v). HTax, noiyiaeM otbct: 6 km/h. ■ 

11.124. 9 a 7,5 cm. 11.125. 2-R = 14V2 cm. 11.126. 60°. 


TOHKa MHHHMyMa 


11.127. □ nyc-Tb _AB, AC = <p 
AB AC 


(pac. P.11.5). Bocno.ib3yeMcs 4>opMyaoa 


co sq>=— _ - j= -. ynaTbraaa, tto AC = AB+BC, noayiHM 

\AB\ \AC\ _ __ 

AB (AB+BC) AB 2 +AB BC 

cos <p=-==—=—= - = — . ; - =■ 

\AB\ \AB + BC[ \AB\*JAB 2 + BC 2 +2ABBC 
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Phc. P.11.5 Phc. P.11.6 


Cor.ia.CHO ycnoBHio, \AB\ — 2 \BC\. n^CTb \BC\=a\ Toraa \AB' — 2a h, cjieaoBa- 

Te.iLHO, AB BC=\AB\ \BC\ cos (AB, BC)—2a a cos a = 2 a 2 cos ot. Toma bu- 
paaceime ajih cos ip npHMer bha 

4a 2 + 2a 2 cosa 2a 1 (2 +cos oi) 2+cosat 

COS ip =- ===== =- . = / (a). 

2a v Aa 1 + fl 2 + 2'2a 2 cosa 2aa- s /5 + 4cosa -y/S-Mcosa 
Jlaiee aaxoAHM 

, - — 2sina 

— sinav5 + 4cosa-(2 + cosa) — .. 

x/5+4cosi 

r w=-r~r---- 

5+4cosa 

sina (5+4cosa—4—2cosa) sinat (1 +2cosa) 

y^(5+4cosa) s N /(5 + 4cosa) 3 

3M1HT, f ( ot)=0, ecjiH sina = 0 jih6o 1 +2cos a = 0. H3 nepBoro ypannenHS 
nonynaeM a=nn, neZ, bto He hoaxoaht (Tax xax 0<x<n), a H3 BToporo 
2n 

a=±— + 27tn, neZ. Ycaoboto 3aAaiH yAOBieTBopxeT toabko at == 2rr/3. IlpH 

3T0M ecjm ot<2n/3, to cosa> —0,5 h f (a)<0, a ecaa a>2n/3, to cosa< —0,5 
h /' (a)>0, t. e. i = 2n/3 —Toma MHHHMyMa (fyaxima / (a). B .iron Tonxe 
cos cp npHHHMaeT HaHMeabiuee, a_yroa <p — Haufiojibuiee inane Hue. HaxoAHM 

2-0,5 y/3 n 

3th 3HaneHHa: cos<p =— ... —-, onyaa q> = ~. HTax, HaH6o.ii.maji BeiHMHiia 

•y/5 — 2 2 6 

yr.ia BAC paBHa n/6 h AOCTuraeTCs np« «=2n/3. ■ 

11.128. □ IlycTb AB=BC, a= LABC, AD = l — MeaaaHa x BC (puc. P.l 1.6). HMeeM 
1 1 

S&abc=~ AB BCsina, t. e. S A/ <ac—~ AB sin a. 143 A ABD no reopeMe 

... 2 AB 1 AB 

xocHHycoB HaxOAHM l 2 =AB 1 + BD 2 — 2AB BDcosa = AB 1 A - — 2AB — x 

/5 \ 4/ 2 

xcosot = j4B 2 I—cos a ), OTxy.na AB 2 = -. TaxHM o6pa30M, S hA BC- 

\4 / 5—4cosa 

2 1 2 sin a 

— -_5 ( 0E ) > rfle 0<a<n no CMticiy .lanann. Ilpa a-*0 h x-*n HMeeM 

5—4cosa 

S (a)-+0, npaneM S (a) > 0. Earn Ha HHrepBaie (0, n) <J>yHxnns S (a) bmgct 
rpHTHiecxyio ronxy, to b Hefi S (a) npHHHMaeT HaH6oju>uiee 3HaneHne. Haxo- 
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Phc. P.11.7 



AHM S' (a)=2/ 2 


5cosa—4 


3HaaHT, S' (a) = 0, ec.iH 5cos a—4=0, oncyna 


(5—4 cos a) 2 

cos a=4/5. liras, ruiomaob rpeyroAbHHKa ABC nanaeTca HaaSoatmea npu 
cos a=4/5. ■ 

11.129. a = n/3; 1/2. # nycn. b A ABC tohkh Ob O] — ueHxpw onHcamoft a Brra- 
cawioH ospyacHOCTea, a R a r — paaaycu bthx OKpyxHocrefi (pac. P.11.7). 
BupaBBTi. OTHouieHae rjR nepe3 a a accaeaOBarb nojiyaeaHyK) <J)yHKuaio 
a 

r/R=f ( a) = sin 2a tg - Ha BKcrpeMyvi. 

2 


11.130. H~R = 3 y/Vht. 

11.131. □ 06t,cm nHpaMHflu Sabcd (P hc - P-ll-8) BbipaxaeTcs (J>opMynoft V- 


~~S AB c[i SO. nycn, AD=a ; Toraa S AS c D =a 2 , a h3 A SOK HaxoAHM SO = 
a 1 , a 1 

= OK\.gLSKO=*~ tga. 3HaHHT, K=-a 2 - tga=-crtga (1). flanee, nycn. 
2 3 2 6. 


1 

5 asdc—Q~~ a SK, r,ne SK- 


OK 


cos a 2 cos a 


Il03T0My g = 


4 cos a 


oncyaa 


0 = ^4 geos a (2). IIoncxaaHa (2) b (1), no.ryHHM 


V—V (a)=~ (^Qcosa) 3 tga = — sin geos a, 

6 3 


rne 0<a<n/2 no CMbicny 3anaaa. Ecjih a-»0 a a-»it/2, to V (a)-»0, npaieM 

4 2cos J a — sin 2 a 

V (a)>0 Ha (0, n/2). HaxoaaM K' (a) = - g 2 - — —; V (a)=0, earn 

3 2\f geos a - 

2cos J a — sin 2 a=0; aanee BMeeM tg 2 a = 2; tga=±,/2; a= ±arctg v /2 + 7 vt, 

neZ. ycnoBHW 3 a.a 2 .HE yaOBaerBopner toamco 3mnea He a=arctg./2. liras, 

061 ,cm napaMHAU KBJiaerca Haa6ojn>uiaM npa a = arctg v /2. ■ 

11.132. n/2; H/2. 11.133. axetg 0/2/2). 11.134. arctgy'z 11.135. it/3. 11.136. n/4. 
11.137. □ no yc.roBHK), y=kjx hah k = xy\ 3HaHHT, £=9,6 3,05 = 29,28. Ecah y = 30, 
to x =29,28/30 »! 0,98; ecjia x=0,l, to y=29,28/0,1 =292,8. PaccTOSHae ot 
Haaajia KOopaaHaT (0; 0) no tohkh (x; y), nexaiuefi Ha nmep6one, paBao 

\ - 

y/x 2 +y 2 . TaMM o6pa30M, HyacHo HccjienoBaTt Ha SKCTpeMyM $yRKunK> 

/ T 1 ‘ 

/(x)= lx 1 4—me xe(0, 00 ). HaxoAHM 
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/'(*)=- 


k 2 

lx - lx x 

X * 


04 :) 


2 x 2 +- 


x 2 H— 


x 
k 2 


k 2 i — 

3HaHHT, /' (x)=0, ecjiH 1-= 0 hah x* = k 2 , OTKyaa x=*J\k\. I7pn k>0 

X* 


HMeeM y 
11.138. R = r. 


A 

= k/y/k — y/k, t. e. x=y = s /k. Htak, x=y«s5,4. 


11.139. □ HMeeM y'=4x 3 —12jc=/(x). HaxoflHM 3HaneHHs (j)yHKujiH/(x) Ha KOHijax 
npoMeacynca [—1, 3]:/(—1) = 8,/(3) = 72. Tenept HafifleM KpHTHHectcHe tohkh 
4>vhkahh / (x), np«Ha/tieacau(He axoMy npoMeacyTKy: f (x) = y” 

= 12x 2 —12= 12 (x 2 — 1); /' (x) = 0, earn x=+l. Toraa riOAyHHM /( — 1) = 8 
(axe 3aaseHHe 6mao HaiiaeHo paHee), /(1) = —8. HraK, y' mmi = —8, y ' mj ,6 = 


11.140. y~x—e. 11.141. y—lx—n. 

11.142. □ VraoBOH K03tj)4>HUHeBT xacaieatHOH k rpa4>HKy <J>yHKUHH g (x) paBeH 
fe = g'(xo) = tga, rae xo — aGcimcca tohkh xacaHHa, a a — yroji aaxAOHa 

xacaTe.TbHOH x och Ox. HaxoABM 

g‘ (x)=2xlnx+x 2 - = 2xlnx+x=x (21nx+l). 
x 


ripa xo = l noayBHM g’ (1) = 1, oTKyaa tga = l h, arianuT, a = n/4. ■ 

11.143. y = x+l. 

11.144. □ Ilycn. (xo; yo) — Tonxa xacaitHs. Tax s ax racare;u,Ha« rTapa.uie.ri.Ha och 

aCcuHcc, to jtaoboh ko tiJt^hhhcht xacare.ThHOH a axoft TOnxe paBeH ny;uo. 
HMeeM y' =4 (x—4) 2 (x—1); k=y' (xp) = 4 (x 0 -4) 2 (xo-l) = 0, OTxyaa Haxo- 

ahm (x 0 )i=4, (xo) 2 =l h, 3Ha*THT, (y 0 )i=0, (yo)2 = ~ 27. HTax, noAynaeM hc- 

xoMue totxh xacaHHH (4; 0) h (1; —27). ■ 

11.146. n/3. 

11.148. □ IlycTb (xo; yo) — xonxa xacaHHfl. Ytaoboh K03<|Hi>HUHeHT xacaxeatHoa 
B 3 toh Tone ecTb k = 2. HaxoflHM y' = x 2 —2x— 1; fc=y' (x 0 )=x 2 —2x 0 — 1 =2. 
PeuiHB ypaBHeHHe x 2 —2xo —3=0, no.xyxHM (xo)i=3, (xq)2 = — 1, OTxyaa 
(yo)i = —2, (yo)2=2/3. Hxax, hcxommmh TonxaMH xacamra sbajhotcs (3; —2) 
H (-1:2/3). ■ 

11.149. (2; 8/3) h (3; 7/2). 11.150. 3*/4. 11.151. n/4. 11.152. (1/2; -15/32). 

11.153. y = x/e. 

11.154. □ *lTo6hi Ha&TH tohkh nepecenenHS Aamtix xproux, peuiHM cncreMy ypaB- 

fy=2x 2 -5, 

HeHHH < H3 KOTOpOH IIOAyHHM X) = — 5, X2=2 H yi=45, y 2 =3. 

(y = x 2 —3x+5, 

TaxHM o6pa30M, HMeeM ABe tohxh nepecexeHHa: A (—5; 45) h B (2; 3). flajie# 
HaaaeM npoH3Bojmue abhuuix (fiyHKUHH y'=4x h y' = 2x — 3, a 3aTeM yrJiOBbie 
KOS^HAHeHTli KacaTejIBHHX X 3aAaHHHM KPHBMM B TOHKe A: 
k\ =4 (— 5)= — 20, k 2 =2 (—5)—3 = — 13. 3HaxHT, ypaBHeHHs xacaTejitHux 

b Toixe A HMeioT bha y—45 = —20 (x + 5) h y— 45=—13 (x+5) hah 
y=—20x—55 h y = — 13x—20. AHaAorarao aas tohkh B hbxoahm ^ =8 

h k 2 = 1. aypaBHeHHa xacaTeAtHbix 3anmuyTCfl b BHAe y = 8x — 13 h y = x+1. ■ 


1 ° , 1 , 

11.155. □ HMeeM y'= — x* — x , y' (l)=3=tga, tbs * — ocTpufi yrOA, cocraB- 
3 3 
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Phc. P.11.9 



jieHHUu KacaTCJitHofi c ocbw Ox (tgi>0). riycrb /?— yroa, cocTaBJieRHuu 
aacaTejibHOH c ocbio Oy (pac. P.11.9); Tor«a /?= LAOB+ LOAB, T.e. 

K 


P 


2 


+arctg3. ■ 


11.156. □ riojiaias x=2, HaxoflHM y=4 — 8 + 3 = — 1 / — 5, t. e. Toixa M He jiexirr 

Ha IcpHBOH H He XBJISeTCS TOHKOft KacaHHH. ITycrb (x 0 ; yo) - TOHKH KacaHHS. 

ilMee.M y'- 2 x— 4, k = 2x 0 -4. Coctbbhm ypaaHeiiHe KacaTejibHofi, npoxoas- 
mefi iepe 3 xcmy M: 


-5-y 0 =(2xo-4) (2-x 0 ) hjm y 0 = — 5— (2 xq — 4) (2-x 0 ). 


0 ) 


riocKO^bsy TO-aca (x 0 ; y 0 ) jiexBT aa xpuBoii, rro/iyHHM y 0 = xj—4x 0 4-3 (2). 
Tenepb, peurnB CHCTeMy ypaBHeiurit (1), (2), hbxohhm aBe tohkh KacaHHa: 
A (0; 3) h B (4; 3). Mtek, cyinecTByjoT use KacarejibHwe k abhhoh kphboh; ohm 
H3 hhx HMeeT yraoBOfi kok^huhcht = — 4 h ypaBHeHHe y — -4x4-3, a apy- 
rax — yraoBOH K03<Jxj)HHneHT fc 2 =4 a ypaBHeHHe y=4x — 13 (pac. P. 11.10). ■ 

11.157. x4-ey—2e = 0. 11.158. >< = 8x4-14. 11.159. (1; 0), (-1/3; -44/27). 11.160. 
(4; 3), (0; -1). 11.161. a) y = x-0,09; 6) n/ 24, n/9, 13ti/ 24, 5n/8. 11.162. a) 3n/4; 
6) 7*/18. 11.163. n/6. 

11.164. □ IlocKOJtbKy y (1) = 8, Tossa M aeacHT Ha kphboh h sBJiseTcs tohkoh 

KacaHHa. HaxoaaM y'=—(5-x^V^x *^. CaeaoBaTenbHO, yraoBOfi ko. 34>- 
4>Hi(HeHT KacaTejibHofl fc=y'(l)=—2, a ypaBHeHHe KacaTenbHOH HMeeT bhh 
y~— 2x4-10. 3 ts KacaTe.ibHas nepecesaer KOopaHHaTHbie och b tohkhx 

A (0; 10) h B (5; 0), OTKyaa AB= s /\Q 2 + 5 2 ^5 s fs. U 

11.165. □ CHanajxa coctbbhm ypaBHeHHe Kacaie-ibHOH k kphboS y=-Jx 2 —5 b tohkc 
M (3; 2): 3x— 2y— 5=0. ypaBHeHHs 6 HccerrpHC KOopaHHaTHbix yraoB hmcmt 
BHa y=x b y= -x, npHieM 3 th 6 HCceKTpHCbi b3hhmho nepneaaHKyjispHhi. 

(3x-2y-5 = 0, (3x—2>> —5=0, 

PeuiHB CHCTeMbi < h < aaxoaHM tohkh nepecese- 

U'“JC O'* -x, 

hhs KaeaTejibHofi c 6HcceKTpHcaMH: A (5; 5) h B (1; -1). Toraa noaysHM 
npsMoyroabHufi Tpeyro.ibHHK OAB, wioimab KOToporo TpeSyerca bs&tb. 

HMeeM OA=^/5 2 + 5 I =s5*j2, OB=*yJ l 2 4-(— l) 2 = v / 2. OTKyaa S^xbc^ 
=0 ,SOA OB=S (kb. ea.). ■ 
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11.166. = 52 = ^3 = 8 kb. ea. 

11.167. □ IlycTb (jco; yo) — Towa xacaHHs, aeacamaa Ha kphboh y=x 2 . Toraa 
yo=*l, jtjioboh kob^huhcht laca-rejiBHOH k=y' (x 0 )=2 xq, a ypaBHeHHe aa- 
caTe.ibHoS y—x]=2xo (x—xo) (1). 06o3HaiHM aepe3 AB 0Tpe3OK jno6ofl 
aacate.-iLHofl ot tohkh (xo; yo) a° och Ox, a aepe3 AC — npoeicuHK) 3Toro 



OTpe3Ka Ha oa> Ox (pac. P.11.11). M 3 ypaBHe- 
hhs (1) HaxoAHM a6cuaccy touch A: npH y—() 
*o ' 

noayiHM x =—. CieaoBaTe.n.HO, 


AC= 


*0 


*0 

x o~~r 

— 

— 

2 


2 


( 2 ) 


AHajIOTHHHO, IUIH KpHBOH y = X* C TOH Xe 
aCcuMccoii x 0 touch kuchhuz ypaBHeHHe xaca- 


TCJIbHOft HMeeT BHfl y — X J=4xJ (x— Xo). IIo- 

jiaraa y= 0, HafiaeM a6caaccy touch A: 
3xJ 3x 0 

X =-; =-. 3H3HHT, 

4x\ 4 


AC= 


3x 0 


*0 

xo —— 

= 

— 

4 


4 


(3) 


M3 (2) h (3) cjieayeT, tto nepBai npoeiouaa saBoe 6o.-u.iiie BTopofi. 


lnx-x 


11.169. □ OyHKiaia onpeaejieHa npa x>0 h x?*1. Hmccm y'~- 


1 

x lnx~l 


ln 2 x 

oTcroaa y’-=0 npn In x— 1 =0, t. e. npa x=e. Coctbbhm Ta6aauy: 


In 2 j 


MHTepBaji 

(0. 1) 

(1, e) 

(e, oo) 

y' 

- 

- 

+ 

y 


\ 

A 


CjieaoBaTe.ii.HO, x=e — toikh MHHHMyMa. ■ 

11.170. x= 1/e— Toaxa MajccHMyMa. 11.171. x=0 — Touca MHHHMyMa, x=2— 
TOHxa MaxCHMyMa. 11.172. x=3 — tohu MaiCHMyMa. 11.173. y m i n =0,25~ln2 npa 


x=0,5. 11.174. x=ln2 — toto MaxCHMyMa; n/4. 11.175. x=- +2nn, neZ — tohkh 

4 

5n 

MaacHMyMa; x=—1-2 nn, neZ — touch MHHHMyMa; n/4. 


x 

11.176. □ HMeeM y'= -; y'=0 npH x=0, npHieM ecJiH —l<x<0, to y'<0, 

1 +x 

a ecjra x>0, to y’>0. 3HaiHT, x=0 — rowa MHHHMyMa. 

noacraBHB b ypaBHeHHe npsMoiiy =fcx+A roopaHHanj TOter A h B, no.iyiHM 


cHCTeMy 


'3=2 k+b, 
.4= —k+b, 


H3 icoTopofl HanaeM k= — 1/3. Ho yraoBofi KoacJxJiHUHeHT 


npHMoS AB paBeH yrjiOBOMy K03<}><j>HiiHeHTy sacaTejitHofi k rpacjimcy aaHHofi 
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*0 


(JjyHKUHH a, cjieflOBaTejn.HO, k tac =y' (x 0 ) = 


1 +-*0 


1 

—. Qroofla HaxojiHM a6c- 


UHecy toikh KacaHHS xo = —0,25, a 3aTeM-opumaTy 3 to8 towh >>o= — 0,25 — 
-In0,75. ■ 

11.177. ym,, = —4 npn x= -l,y m m=4 npn x='l; y = ll,25x +13.11.178. >mai = 9 npa 
x=0; 0, 0 h9. 

11.179. □ HMeeM y'=—e x +2e 2 * = e ^ (2— e*); y'=0 npa e = 2, t. e. npa 
x=ln2. Ecjih x<ln2, to y'>0, a ecjm x>ln2, to y'<0. 3HaiHT, npn x=ln2 

, -ln2 —21n2 In0,5 ln0,25 „ 

ipyiiKUHa hmbct MaxCHMyM, paBHHH y ml * = e —e —e —e = 0,25; 

b HHTepBajie (—co. In 2) OHa BoapacraeT, a b HHTepBajie (In 2, oo) — y6w- 
Baer. ■ 

11.180. ymin^O npH x=0, y mtix = 4e~ 2 npa x = 2; B03pacTaeT Ha (0, 2), y6tiBaer 

__ 

Ha (— oo, 0) h na (2, oo).11.181. y m ai = 0>5v/2« npa x = it/4; B03pacraerr Ha (0,7t/4), 
y6hiBaer Ha (rt/4, jt). 11.182. y mM = In 2 — 0,5 npa x~ —0,5; BospaCTaeT Ha (— oo; 
—0,5), y6biBaer Ha (—0,5; 0,5). 11.183. y m i„ = —25/96 npa x=7/11; B03pacraer Ha 

(7/11, 5), yOhiBaeT Ha (—oo, 7/11) h Ha (5, oo). 

x 2 4-l-x'2x 1— x 2 (1— x)(l+x) 

11.184. □ HaxoAHM y'= ----=- ~ = - — - . ypaBHenae v' = 0 

(x 2 + l) 2 (x 2 + l) 2 (x 2 4-l) 2 

HMeer KopHH X! = — 1 1 x 2 = 1 . CocTaBHM Ta6jiauy: 


HHTepBaii 

(-». -1) 

(-1.D 

(1. 00) 

y' 

- 

+ 

- 

y 





Hxaic, npn x= — 1 ({lyHKHHi HMeer MHHHMyM, a npn x = 1 — mbkchmym; b HH¬ 
TepBajie ( — 1, 1) OHa B03pacTaeT, a b HHTepBajiax (—oo, —1) h (1, oo)— 
yOuBaeT. ■ 

11.185. x = 2 — TOixa MHHHMyMa; yObiBaeT Ha (—oo, 2), B03pacraer Ha (2, oo). 

11.186. x=Vo,5 — TOixa MHHHMyMa; yOwBaeT Ha (—oo, 0) h Ha (0, \/o,5), bos- 

pacraeT na ( 3 y0,5, oo). 11.187. x=2 — TOixa MHHHMyMa; B03pacraeT Ha (—oo, 0) 
h Ha (2, oo), youBaeT Ha (0, 2). 11.188. x=0 — TOH*a MHHHMyMa; y6HBaer Ha (— oo, 
0), B03pacraeT Ha (0, oo). 11.189. x- -2 — tohkh MaxcHMyMa, x=2 — tobkh MHHH¬ 
MyMa; B03pacTaer Ha (— oo, —2) h Ha (2, oo), y6braaeT Ha (—2, 2). 11.190. x=2 — 
to iica MHHHMyMa; yOusaeT aa (— oo, 2), B03pa<rraeT Ha (2, oo). 11.191. x = 
= — 4 — TOiica MaacHMyMa; B03pacraeT aa (— co , —8) h Ha (—8, —4), yOuaaeT Ha 
(—4, 0) h Ha (0, oo). 11.192. YGhiBaeT Ha (— oo, —3), Ha (—3, 3) h Ha (3, oo). 

11.193. x=1 —TO«uca MaxcHMyMa; Boapacraer Ha (—oo, 1), y6uBaeT Ha (1, oo). 

11.194. x=l/2 — TOixa MHHHMyMa; ySaiBaeT Ha (—oo, 1/2), B03pacTaeT Ha (1/2, 2) 
h Ha (2, oo). 11.195. x=2 — TOixa MaxcHMyMa; y6hreaeT Ha (— oo, —2) h Ha (2, oo), 

B03pacraeT Ha (—2, 2). 11.196. x= 1 —y/i — Toixa MaxcHMyMa, x=\ + y /'i — Tosica 

MHHHMyMa; B03pacTaer na (—oo, 1— y/i) h Ha (1+^/3, oo), y6uBaeT Ha (1 —-y/3, 1) 

h Ha (1, l + \/3). 11.197. x=0 — TOixa MHHHMyMa, x=2 — Toaxa MaxcHMyMa; 
y6tJBaer Ha (— oo, 0) h na (2, oo), B03pacraeT Ha (0, 2). 11.198. x= —1 — io«a 
MHHHMyMa; x = 1 — Toaxa MaxcHMyMa; y6braaer Ha (— oo, — 1) h Ha (1, oo), B03pacra- 

er Ha (—1, 1). 11.199. x = — 3 y/l — TO«nca MHHHMyMa, x=0 — TO>nca MaxcaMyMa; 
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y6biBaeT m (- co, — 3 s/2), na. (0, 1) b Ha (1, oo), B03pacTaeT na (- 3 y'2, 0). 
11.200. x = 3 — Toaxa MHHHMVMa; y6wBaeT Ha (0, 3), B03pacraeT Ha (— co, 0) h Ha 
(3, oo). 11.201. x =2,5 — Tonca MaxcHMyMa; B03pacTaeT Ha (— oo, 1) b aa (1; 2,5), 
y6hiBaeT Ha (2,5; 4) h Ha (4, oo). 11.202. y mM = 0 iipa x= — 1, y m in = — 1 npH x = 0; 

B03pacraer Ha (— oo, -1) b bb (0, co), y6uBaeT Ha (—1, 0). 11.203. Vmin= —8 npa 

x= ±2, y mlI =0 npH x=0; ySbiBaeT Ha (— oo, -2) h Ha (0, 2), B03pacraeT Ha (-2, 0) 

h Ha (2, oo). 11.204. >^=-16 npa x=±,/5, y m „=9 upa x=0; ySuBaeT aa 

(~ OO, — v/5) H na (0, y/5), B03pacTaer Ha (-A o) h aa (v/5, oo). 

11.205. □ HaxoflHM y'=x 2 -x-2=0=(x + l) (x-2). ypaBHeme y' = 0 H MeeT aop- 
HH X\ = -1 h x 2 — 2. Ecjib - oo <x < -1, to y' > 0; ecjiH -1 <x<2, to y'<0; 

ecjiH 2<x< oo, to y'>0. TaKHM o6pa30M, npa x=-l HMeeM fa, = 25/6, 

a npa x=2 HMeeM = -1/3; ^ymauui B03pacTaer Ha (-oo, -1) h aa (2, co), 

y6braaeT Ha (—1, 2). A 1 * 6ojiee tohhoto nocrpoeimsi rpaijmica aaftaeM eme 
touch ero nepeceseHHa c ocjcmh KOopaaaaT. ITpa x=0 nojiyiHM y= 3, t. e. 
(0; 3) — TOtaa nepeceneHaji rpa^mca c ocbto Oy. Am HaxoacaeHHs roMeic 
nepeceaeHHS rpa(J)HKa c ocbw Ox pernaM icy6mecicoe ypaBHeRae: 

JC 3 X* 

--2x + 3 = 0=> 2x 3 —3x 2 + 6 (3 —2x) = 0=> 

3 2 

=*x 2 (2x-3)-6 (2x—3) =0=> (2x~3) (x 2 -6) = 0. 

Hrar, y = 0, eciM Xi = 1,5, x 2? 3 =±-s/6. 3ckh3 rpa<J)HKa H3o6paaceH Ha pac. 
P.11.12. ■ 



Phc. P.11.12 Phc. P.11.13 


11.206. >>niM = 2 npH x = 0, y m ,„ = -2 npa x=2; BoapacraeT Ha (-oo, 0) h Ha (2, oo), 
ySbiBaeT Ha (0, 2). 11.207. y m „=28 npH x-2, >> min = 27 npa x=3; aospacTaeT Ha 
(—oo, 2) h Ha (3, oo), y6biBaeT Ha (2, 3). 11.208. y mu = 9 npH x— ± 1, ynm, = 8 npa 

x=0; B 03 patrraeT Ha (— oo, — 1) a aa (0, 1), y6hreaeT Ha (—1, 0) h Ha (1, oo). 
11.209. ^ = -6,25 npa x = ± 2,ynu«=-2,25 npa x=0; y 6 breaeT Ha (-oo, -2) a Ha 

(0, 2), B03pacraeT Ha (—2, 0) a Ha (2, oo). 11.210. y m ,i=0 npa x=0, y m j n = —9,6 npa 

x=2; BoapacraeT na (—oo, 0) a Ha (2, oo), y 6 hreaeT Ha (0, 2). 11.211. y mM = 2 npa 

x=0; B03pacrraeT Ha (—oo, 0), y6biBaeT Ha (0, oo); ocb Ox — acaMirroTa rpacjmica 
4>yHKHHH (pac. P.11.13). 

, .. 2 -1/3 

11.212. □ CHaaajm bzxoobm CKopocxb touch v=s (/)■=- t , a 3a-reM ee ycrope- 
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HH6 a = v' ( t)=s’ (l) = 
2 

k=—. m 
9 


9 V ' 4 


2 Ic 

TaKHM o6paaoM, a = --, rae 


9 (s (/)) 


(* ( 0) 2 


11.213. □ HMeeM v (l) = s' (f) = 


13 1 

, — 7 ; v (9)=— (m/c). ■ 
(1+4 ) 2 13 


11.214. 21 m/c; 24 m/c 2 . 11.215. 1 c; 4 c. 

11.216. □ HMeeM v (l)=s' (t)= — 2 4-48/—1,5/*. Mro6bi onpeaejiHTb Han6o.ii.UJee 
3naneHHe v (r), HaxoaaM v' (/) = 48 — 6/ 3 . YpaBHerae v' (/) = 0 HMeeT KopeHb 
/ = 2, npaseM ecaa r<2, to v' (/)>0, a ecaa t> 2, to v' ( 1 ) <0. 3HaiHT, ( = 2 — 
TOHKa MaacHMVMa (JjyHKima v (f); npa 3 tom v (2) = 70 (m/c). ■ 

11.217. v,=8 m/c h v 2 = 10 m/c; v,=24 m/c h v 2 = 22 m/c. 11.218. ^=14 m/c 2 , 

02 = 18 m/c 2 . 11.219. v!=36 m/c, v 2 = 35 m/c. 

11.220. □ a) HaxoaaM BpeM« noabeMa Te.ia, aaa Hero onpeaeafleM v (l) = A'(l) — 
= 8 — lOr. B aaHBticiueu Tonxe noabeMa v (t) — 0, OTKyaa / — 0,8 (c). Tax xax 
h (0) = 0, to BpeMs noabeMa a BpeMs cnycxa oaaHaKOBfai; cxopocTb cso 6 oaHoro 
naaeHHfl Teaa BtipaacaeTcs <J ) 0 P M y- 1 °fl v =#/, OTKyaa noayaaeM otbct: v (0,8) = 
= 10-0,8 = 8 (m/c). 

6) 3aecb, xax h panee, BpeMS noabeMa Teaa f = 0,8 c, ho, nocKO.ibKy 
h (0) = 4 (m), Heo6xoaHMO onpeae.iHTb BpeMs ero CBo6oaHoro riaaeiiaa. Haxo- 
a«M BbicoTy noabeMa h (0,8) = 7,2 m h acnojn>3yeM 3axoH CBo6oaHoro naaenna 

gt 2 10/ 2 , - 

s (l) =— , OTKyaa 7,2 = —-. 3h2.hht, / = x /1,44 = 1,2 (c) h cxopocib Teaa b mo- 
2 2 

MeHT conpaKOCHOBeHHfl c 3eM.iefl cocTaaaT v= 10 1,2 = 12 (m/c). ■ 

11.221. □ H3 Kypca (J)H3hkh h3bcctho, hto F=moa. BocnoabiyeMCH TeM, hto a ( 1 ) = 

4 16 

= v'(r) = i" (<). HMeeM s '(()=—--—, a (r)=j” (l)=—-— hjih a(j) = 




( 2 /- 1) 2 


(21-l) 3 


2 (j (l)) 3 . HTaK, caaa, aeftCTByrojuas Ha Teao, npoiiopuaoHajib- 


Ha Ky6y npoaaeHHoro nyra. ■ 

11.223. □ H3 ycaoBHS caeayeT, hto r (r) = 2t. HaxoaHM noBepxHOCTb mapa h ero 

4 32a l 3 

o6beM: 5 (t)=4nr 2 = l6nt 2 , V(t)— - ar 3 =- . OnpeaeaaeM cxopociH B 03 - 

3 3 

pacTaHaa 5(1) a V ( 1 ): vj=S' (l) = 32al, v 2 =V (l)=327tf 2 . Ilpa r = 10 noay- 
hhm 10 = 2l, OTKyaa 1 = 5 (c). CaeaoBaTeabHO, v, (5) = 160n (cm 2 /c), v 2 (5) = 

= 800n (cm 3 /c). ■ 

11.224. to = 12 paa/c; 1 = 2 c. 

11.225. □ HaflaeM naoTHOCTbCTep*Ha: p (0 = ^'(0 = 8/—2, OTKyaap (4) = 30 (r/cM). 

g (25) 4-25 2 —2-25 

Toraa cpeaaaa naoTHOCTb p CD =-=-=98 (r/cM). ■ 

25 25 

11.226. □ Ecjih x>0, to /(x) = x a F (x) = 0,5x 2 + C; ecaa x<0, to f(x)——x a 
F (x)= — 0,5x 2 + C. ■ 

X 3 X 1 

11.227. □ HMeeM F (x) = 4 — + 9—- + C. IIoacTaBHB b 3to paBeHCTBO KOopaaHaTbi 

4 

tohkh Mo (3; —2), noayaaM —2=‘~ 3 3 —9 3 1 +C, OTKyaa C= — 35. HTaK, 
4 9 

F (x) = - x 3 —- —35. ■ 

3 x 
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x* , x x s + 11 3 —cos2x 

11.228. F(x) = -2x a +- + 7. 11.229. F(x)~ -. 11.230. F(x) =-. 

12 3 5 2 

11.231. □ Hcnoju>3y* npaBHJio 3° b), HaxoiiHM F(x)=-(—ctg3x)+C. IloflCTaBMieM 


B 3TO paBeHCTBO KOOpOBHaTbl TOUCH M n 


(ff -') ■ 


no.iynaeM — 1 = 


1 * 2 2 + ctg3x 

= — ctg - + C, oncym C — 3HatHT, F (x) =-. ■ 

3 4 3 3 

71x 3 + 8 2sin4x—9 

11.232. F (x)=-—. 11.233. F(x)=x*-x 3 + 3. 11.234. /’(x) = - 


24x 3 ' ' 8 

11.235. □ 3anmueM npoH3BoaHyio b Bnae S' (x) = 2 (5—x) Toraa, ncnojn>3ya 

.1/2 


npaBH.io 3° b), hhxoahm S (x) = 2 


1 (5—x) 


- + C= —4^5 —x + C. Hojiaraa 


-1 1/2 

x = 1, nojiyiHM i(l)=-4'2 + C=-l, OTsyaa C= 7. Hrajc, S (x) = 
= 7-4 V / 5-x. ■ 

t 3 I 1 

11.236. □ Tax icax v (/) = $' (0> to s(/) = 2 — + 3 — (-C. flonaras C= 0, nojiyuiM 

3 2 

13 200 

s (1) =— , s (4)=-. McxomuS nyTb cocraBHT j (4 )—s (1) = 64,5 (m). flajiee 

6 3 

HaxoflHM ycxopeHHe a (f) = v' (/) = 4/ 4- 3, orryaa a (2) =11 (m/c 2 ). ■ 

11.237. 11,25 m; 1/12 m/c 2 . 

11.238. □ |cos 2 x</x=| 1+t ^ S2jC rfx-^|c/x+|cos2xc/xj = 


1 / 1*1 *\ 1 / 1 \ n 

■- I x +-sin2x )=- I n~0 +- 0 )=-. 
2 \ jo 2 o/ 2\ 2/2 


11.239. 3n/4. 

27 


27 


11.240. □ 


J£-J 


1/3 

-2/3 * 

x tfx =- 

1/3 


27 1/3 1/3 

= 3(27 -8 ) = 3. 


8 

a/4 

f 


n/4 


11.241. □ J (sin It —cos 2/) 


2 tff = j* (sin 2 2t 


2sin 2 1 cos It + cos 2 2t) dt = 


tt/4 jt/4 


f f /I \ n/4 71 1 1 71- 

! dt— sin4/<*=( t+- cos4( 1 =-——-=— 

J J \ 4 / o 4 4 4 4 


11.242. 9^/3/2. 11.243. ^3/3. 11.244. 2. 
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H.245. □ 


11.246. 

11.247. 

11.248. 

11.249. 


11.250. 

11.254. 


11.255. 


11.256. 


*/2 


n/2 


f 1 

1 1 

sinx cosx dx=- 

sin2x dx=- - (— cos2x) 

J 2 

2 2 


n n 
0 


0 0 
1 1 

■ —(cos K — COS 0) = — . ■ 

4 2 


0. 


□ 


j" (1 + 3x) 4 dx=- 


o 

■101,25. 

7/3 


(l+3x) 5 
3 5 

7/3 


2 1 

=— (7 s —1) = 1120,4. 
o 15 


7/3 


□ 


f 

J V3JC+1 j 3 3 V /3 JC + 1 3 J 


3x+1 


o 

7/3 


\/3*+l 


: dx + 


7/3 


7/3 


1 

r~ 

3 


2 1 ( 

- dx = - ( 

3x + l 3 \ 


V3x + 


7/3 


I 


1/3 


(3x + l) </x + 2 (3x+l) dx) = 


1 /I (3x + 1) 


. 1(1 

3 \3 


5/3 


7/3 2 (3x+1) 


7/3X1 /] 

0 / 3 \S 


5/3 2/3 \ 46 

(8' -l)-h(8 -!))=—• 


|o 3 2/3 

(4- v /2)/6. 11.251. 2. 11.252. 0,51n2-l,5. 11753. 3 (V^-DM. 

rr/4 n/4 

f f /sinx cosx\ _1 

□ (tgx+ctgx) -1 <*x= --+-j <ix = 

J J \cosx sinx/ 


k/6 

n/A 


fl /6 

n/4 


(V 1 V 1 1 

r 1 

( ) dx= ~ 

sin2x dx — - ( —cos2x) 

J \cosxanAy 2 d 

4 


ji/4 

n/6 


n/6 


1 / 71 7t\ 1 

= — - COS -cos- =-. ■ 

4 \ 2 3/8 

n * 

f f/l+cos2xV 

□ I cos 4 x*/x = -—- J dx = 

It 

iff 

0 

1 (3x 

*-;(■ 


■il 


(1 + 2cos 2x + cos 2 2x) dx = 


l + 2cos2x+- 


1 +cos4x\ 


2 / 


~ I dx = 


-:/( 


3 1 , \ 

+ 2cos2x+- cos4x 

2 2 J 


+ sin2x+- sin4x) 

2 8 J 


it 1 3 te 3te 
o~4 2 _ 8 


37t/16. 11.257. 11/96. 
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11.258. 1/8. # B HHCHHTejie noaunrerpajibHOH ({ivh kiuth npa6aBHTb h BbinecTb 1, 
a -aTeM pa36HTb Ha aBa HHTerpaaa ot crenem (JiyHsimH x +1. 

11.259. 12. # M36aBHTbca ot HppaflHOHajibHOCTH b 3HaMeHaTe.ie apo6H. 


11.260. □ J sin2xcos3x dx - 


■/- 


sin x+sin 5x 


dx— 


If |> 1 |.\ 1 / 1 1 \ 

=- cos jc -- cos5x )=- ( — 1—1+—+- ) = — 
2 \ |d 5 |o/ 2 \ 5 5/ 


4 

5 


11.261. 4/9. 11.262. 0,6. 11.263. 3,6 v / 101gea=4,9. 

11.264. □ 3aaaHHue ahhhh oGpaayioT ({rarypy ABC (Ha pec. P.11.14 OEta 3aiiiTpHxo- 
BaHa). ASoxHccy tohkh A HafiaeM, peiimB CHCTeMy y =x 3 , y=l, OTKyaa jc = 1 . 

HcKOMas MOinaAb paBHa pa3HOCTH Mejtcay ruio- 
maaflMH kphbojikhchhoh TpaneiiHH DA CE h KBa- 
ffpaTa DABE. CorjiacHO (JiopMyjie (11.8), HMeeM 
2 

I 



S = S DACE— S DABE 




dx- 1 = — 


1 = 


1 


Phc. P.11.14 


16-1 11 
=--1=— (kb. ea.). ■ 

4 4 

11.265. J2 kb. efl. 11.266. 8/3 kb. efl. 11.267. 5/12 kb. 
efl. 11.268. 1/6 kb. efl. 11.269. 0,3 kb. efl. 
11.270. 1,6 kb. efl. 11.271. 12-51n5«4 kb. efl. 

11.272. □ Caanana nocrpoKM rpatjwic <}>yHKnHH 
y=x 3 —4x npH x>0. HaxoflHM tohkh 3KcrpeMy- 
Ma: y’ = 3x 2 — 4; 3x 2 — 4=0; x= ±2/y/3zs +1,1. 

npH x>0 <j>yHKflHH y6bfflaeT Ha (0, 2/^/3), B03- 
pacTaer Ha (2/^3, oo), a x=2/y/3 —- TOHKa MH- 

HHMyMa, npHneM ymin 3 * — 16/(3-^3)w — 3. Htbk, 
Tpe6yeTCK HaSrrH njiomaob (JiHrypu OAB (pnc. 
P.11.15). Tar rar fyywcmx y=x 3 —4x npHHHMaeT 
2 2 


Ha (0, 2) orpHuaxeiibHbie 3HaieHHH, to S= 


-4xJ dx 


HMeeM (x 




'- 11 ***- 

/ d. 2\ I 0 0 

/ X 4 X 2 \ 2 

— 4x) dx=l -4 — ) = —4, OTKyfla nojiynaeM otbct: 5=4 (kb. ea.). ■ 

\ 4 2 ) |o 

11.273. □ Cnanaaa cocTaBHM ypaBHeane KacaTejibHOH k napa6oae. Tar hulk y' = 
=4x—2, to npH x 0 =2 noayHHM k=y' (2)=6. HaxoflHM opamaTy tohkh 

KacaHHa: y 0 = 2 • 2 J — 2 • 2 +1 = 5. CneaoBaTeabHO, ypaBHeme KacaTeflbHofi HMe- 


eT BHfl y —5 = 6 (x— 2) turn y=6x—7. <I>Hrypa, iuiomaflb roTopofi Tpe6yeTca 
onpeaejiHTb, Ha pnc> P.11.16 3anrrpHX0BaHa. HMeeM Soabd= s oabc~ s £,dbc- 

A6cHHCcy tohkh D HaSfleM H3 ycaoBHS 6x—7=0, t. e. x=7/6. 3HaiHT, 

7 5 1 1 5 25 

DC=2 —=-, OTKyaa S a dbc=^ DC BC=- - 5=— (kb. ea.). flaaee Ha- 

6 6 2 2 6 12 


C~tf. 


XOflHM 



y. 



Phc. P.11.15 Phc. P.11.16 




o 


10 

=— (kb. ea.) 
3 


10 25 5 

h OKOHHare;u,HO nojiyiHM Soabd =-=- (kb. ea). ■ 

3 12 4 

11.274. □ a) I cnoco6. Mckomoc ypaBHeane HMeer bha y" = — cy, rae c—ui 1 . Tax 
KaK a) = 2, to c = 4 h b pe3yjn.TaTe nojiynaeM y "= -4 y turn y" + 4y=0. 

II cnoco6. HaxoAHMy'= —8cos (2*4-3), = 16sin (2x + 3). HTax, noayiaeM 

OTBeT: y"+4>> = 0; ■ 6) y’+0,36>> = 0. 

kx 

11.275. □ a) PeuieHHeM ypaBnenHH saaseTCH $yHKiiHfl bhab y = C.e , rae C — 
npoH3BOJU.Haa nocTosHHaa. IIpoAH<}x}>epeimHpoBaB 3 to Bupaacemie, ixojiyMHM 

' % kx 

y — Cke h nocjie nOACTaHOBKH y h y b AaHHoe ypaBHetme hmccm 
kx A:jc — 36* 

Cke = —36 Ce . Orao/ia HaxoaHM k= — 36, t. e. y — Ce 

6) PeuieimeM ypaBHeHHS MaseTCg (JiyHKUHX BHaa y = A cos (cox + cp), rae 


A h <p — npoH 3 BOABHhie nocTosHBue. flan HaxoiKaeHHa 10 npoawJxjiepeHaHpy- 
eM y abb* au: y' = Aco sin (cox + </>), y’ = —Aco 2 cos (cox + cp). IloacTaBHB y h y " 


b aaHHoe ypaBHeiwe, hmccm -Aco 1 cos (cox +<p)= —36A cos (cox+cp), oncyaa 
«i 2 = 36, t. e. cu = 6. HtaK, noayiaeM OTBer y=A cos (6 x + <p). ■ 
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meopuu. 
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5 

9 

260 

35 

39 

284 

56 

59 

316 

102 

108 

333 

136 

140 

360 

160 

162 

400 

169 

175 

406 

192 

199 

436 

213 

214 

467 

220 

222 

471 

241 

245 
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